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DECI SI ON SUMVARY
1.0 | NTRCDUCTI ON

This Record of Decision (ROD) docunent presents the final renedial action selected for Site 12, the Barracks
Road Landfill (Qperable Unit [QU Nos. Il1l, IV, and V), at Naval Wapons Station Yorktown (WPNSTA Yorkt own),
Yorktown, Virginia. The environnental nmedia at this site were investigated as part of a Renedi al
Investigation (R), and renedial action alternatives (RAAs) were devel oped and eval uated as part of a
Feasibility Study (FS). Based on the results of the Rl and FS, preferred RAAs were identified in a Proposed
Remedi al Action Plan (PRAP) docunent. Then, the public was given the opportunity to comment on the R, FS,
and PRAP. Based on coments received during the public commrent period, and any new i nformation that became
available in the interim a final renedial action plan was selected for Site 12. This ROD docunent presents
the final selected renedy along with a summary of the remedy sel ecti on process.

The Deci sion Summary of the ROD is organized into 11 main sections. Section 1.0 presents an introduction,
and Section 2.0 presents the site nane and |location, and a brief description of the site layout. Section 3.0
presents a history of the site and previous investigations/enforcenent activities conducted there. Section
4.0 highlights comunity participation events that have occurred during the devel opment of this ROD. Section
5.0 describes the scope and role of the response action devel oped to address the site contanination, and
Section 6.0 sunmarizes the nature and extent of this site contamnation (i.e., the site characteristics).
Section 7.0 summari zes the site risks as determ ned by human health and ecol ogi cal risk assessnents. Section
8.0 describes the RAAs devel oped for soil and groundwater, while Section 9.0 sumarizes the conparative

anal ysis of these alternatives. Finally, Section 10.0 presents the final remedy selected for Site 12, and
Section 11.0 evaluates the selected remedy with respect to the statutory determ nations.

2.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON
2.1 Site Description

The Site 12 study area contains Site 12 proper and the surroundi ng study area which are |located in the
eastern portion of WPNSTA Yorktown (also referred to as the Station). The Station is a 10,624-acre
installation | ocated on the Virginia peninsula in York County, Janmes City County, and the Gty of Newport
News (Figure 2-1). Site 12 is one of several sites and site screening areas (SSAs)located within the Station
The Site 12 study area enconpasses 92 acres and is |ocated near the Industrial Area of WPNSTA Yor kt own
(Figure 2-2). In general, the study area is bordered by Barracks Road to the west, and Ballard Oreek and the
Col oni al National H storical Park to the east and south.

Site 12 proper contains three forner disposal areas. One of the former disposal areas, designated as Area A
is located north of SSA 15 and northeast of the Industrial Area Building 4. Area Ais partially wooded and
covers approxinmately 4.4 acres. An incinerator building and a snoke stack are located within Area A. The
incinerator building contains two incinerators which were fornerly used to burn industrial and nonindustri al
wastes. The ash fromthe incinerators was disposed in a topographic low area or ditch that leads to Ballard
Creek and is |ocated imredi atel y sout hwest of the incinerator building. A streamchannel flows through this
ditch and into Ballard Creek. Another forner disposal area, designated as Area B/C, is |ocated east of
Barracks Road and adjacent to the access road |eading to the incinerator building. Area B/ C covers
approximately 1.6 acres. A portion of Area B/Cis an open field. Qher portions are wooded and contain
steep slopes and ravines. The third forner disposal area has been designated the Wod/ Debris D sposal Area.
this area is |ocated east of Areas A and B/ C and covers approxi mately 3.3 acres. The Wod/ Debris Di sposal
Area was created when wood and mi scel | aneous constructi on debris were di sposed of and pushed into a ravine
toward Ballard Creek. The disposed material was then covered with soil. The Wod/ Debris Disposal Area is an
open field with visible debris protrudi ng out along the backside of this area adjacent to Ballard Oreek. A
ditch with an intermttent streamchannel is |ocated adjacent to the

Wyod/ Debri s Di sposal Area.

As shown in Figure 2-2, SSA 15, the Abandoned Sewage Disposal Plant No. 1, is |located within the expanded
Site 12 study area. However, based on the Round Two Rl results and investigations specific to SSA 15, this
SSA does not appear to be a source of contamination to environnental nedia. As a result, no additional
investigative efforts are proposed for SSA 15 (as well as Areas of Concern [AOQCs] 5, 6, and 7) under the
Installation Restoration (IR Program

<I M5 97181C
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Revi ew of historical aerial photographs reveal ed the presence of a forner railroad spur that cut across Site
12 proper. The spur was connected to the existing railroad track in the Industrial Area, near Buildings 4
and 5. It appears as though the spur crossed Barracks Road and terminated in the general vicinity of the
incinerator building at Area A Infornation regarding the spur and when it was renoved is not avail abl e.
However, the historical aerial photographs indicate that the majority of the spur had been renoved prior to
Cct ober 1986.

The overal |l topography of the Site 12 study area is varied, but it generally slopes to the south-sout heast
fromBarracks Road toward Ballard Creek. Relatively level, grass covered fields conprise portions of the
northwestern quarter of Area A the area northwest of the incinerator building (between Areas A and B/ Q),
part of the Wod/ Debris D sposal Area and a small area around SSA 15. The remainder of the Site 12 study
area i s predoninantly wooded. The overall topography ranges fromgently rolling to steep ravines.

As shown in Figure 2-2, several streamchannels drain Site 12. The northernnost stream channel is located in
the ditch adjacent to the northeast boundary of the Wod/ Debris D sposal Area; another channel is |ocated
within the ditch bisecting Area A, while two additional channels converge and form one channel southwest of
SSA 15. Al of these channels drain into Ballard Creek which

defines the southern boundary of the Site 12 study area and directs surface water northeast to the

York River.

Wth respect to local hydrology, Site 12 is |ocated downgradi ent of the Industrial Area (Buildings 3 through

6). Industrial Area operations have had an inpact on the shall ow groundwater that flows fromthe Industrial
Area toward Site 12 and ultinmately to Ballard Creek. Underground storage tanks (USTs) that fornerly
contai ned waste oil, solvents, and/or heating oil have been associated with Buildings 3 through 6. The

integrity of these tanks nmay have been conmprom sed. One of these tanks, UST 5.1, was | ocated adjacent to the
northern corner of Building 5 wupgradient fromSite 12. The UST was an asphalt-coated steel tank with a
capacity of approxi mately 12,400 gallons. The tank had been used originally to store fuel oil; however, was
later used to store waste oil. In Decenber of 1993, the tank was closed and renmoved. Qher USTs sinilar to
UST 5.1 were present between Buildings 3 and 4. One of the USTs was renoved in 1993, and anot her one renains
in use supplying Number 5 fuel oil to the boiler in Building 3. The active UST has recently passed tightness
testing and is not likely a source of contam nation to the shall ow groundwater.

2.2 Qperable Units

A Conpr ehensi ve Environnental Response Conpensation and Liability Act (CERCLA) renedial action is often
divided into operable units or OQUs. As defined in the National G| and Hazardous Substances Pol | ution

Conti ngency Plan (NCP) (40 Code of Federal Regulations [CFR] 300.5), "an Operable Unit means a discrete action
that conprises an increnental step toward conprehensively addressing site problens. This discrete portion of
a renedi al response manages migration or elinmnates or mtigates a release, threat of release, or pathway of
exposure. The cleanup of a site can be divided into a nunber of operable units, depending on the conplexity
of the problens associated with the site. Qperable units nmay address geographi cal portions of a site,
specific site problens or initial phases of an action, or may consist of any set of actions perforned over
time or any actions that are concurrent but located in different parts of the site."

Site 12 was divided into three operable units: QU Il which corresponds to soil at Area A of Site 12;
QU IV which corresponds to soils at Areas B/ C and the Wod/ Debris Disposal Area; and QU V which corresponds
to groundwater across the study area, and surface water and sedinment in Ballard Greek. Goundwater, surface
wat er, and sedi ment were conbined into the same operable unit because shall ow groundwater fromSite 12
potentially recharges Ballard Creek. Thus, groundwater, surface water, and sedinment are interrelated.

3.0 SITE H STORY AND PREVI QUS | NVESTI GATI ONS/ ENFORCEMENT ACTI VI Tl ES
3.1 Site Hstory

The former disposal areas at Site 12 were in operation fromapproximately 1925 to the mid-1960s. During this
tinme, the disposal areas received an estinmated 1,400 tons of waste. WAstes reported to have been di sposed at
the three disposal areas include refuse, scrap wood, piping, steel containers, and nitrani ne-contam nated
packaging. It is likely that solvents were al so di sposed.

Wth respect to Area A, wastes were transported to the site by truck and rail car and open-burned prior to
disposal. In addition, the two incinerators |ocated at Area A were used to burn a variety of waste taken
fromships coming fromforeign ports. Ash fromincineration activities was di sposed on the hillside behind
the incinerator building. The hillside trends toward the ditch which bisects Area A. Ash fromwastes that



were open-burned in the northern section of Area A were spread across the top of Area A toward the
incinerator to the south. Scrap netal, charred wood and cloth, and gl ass have been observed in the ash.

The Whod/ Debris Disposal Area was reportedly used for disposal of |unber (not natching specifications),
wooden pal | ets and mi scel | aneous construction debris which are still presently visible on the backside of the
area in the vicinity of Ballard Creek.

3.2 Previous Investigations

Previous investigations conducted at Site 12 include an Initial Assessment Study (1AS), two Confirmation
Studi es, a Focused Biol ogical Sanpling and Prelimnary R sk Evaluation, a Round One RI, a Habitat Eval uation,
a Background Constituent Study, a Round Two RI, and an FS. The follow ng provides a brief description of

t hese investigations.

3.2.1 Initial Assessment Study

An | AS was conducted at WPNSTA Yorktown in 1984. The purpose of the IAS was to identify and assess sites
posing a potential threat to human health and/or the environment due to contam nation from past operations.
The study identified 15 sites at WPNSTA Yorktown, including Site 12, that were of sufficient potential threat
to human health or the environment to warrant further investigations.

3.2.2 Confirmation Study

In 1986 and 1988, two rounds of sanpling were conducted for a Confirmation Study at Site 12. The study was
docunented in two Confirmation Study reports and a third report titled the Rl InterimReport. The results of
this study recommended that further R activities be conducted at Site 12.

3.2.3 Round One R

The Round One R for Site 12 was conducted in 1992. The field investigation included the collection of

surface soil, subsurface soil, groundwater, surface water, and sedi ment sanples at the locations identified
in Figure 3-1. Contaminants were detected in all nedia sanpled at the site. Several inorganic conmpounds
(e.g., lead, cadmum nercury, zinc) were detected in soil sanples at concentrati ons exceeding site-specific

background | evels. Volatile organic conpounds (VOCs) (e.g., trichloroethene [TCE]), and nitram ne conpounds
(e.g., 2,4,6-trinitrotoluene [TNT]; 1,3,5-trinitrobenzene [1,3,5-trinitrobenzene [1,3,5-TNB]; and
hexahydro-1, 3,5-trinitro-1,3,5-triazine [RDX]) were detected in the groundwater sanples. Wth respect to
surface water sanples, concentrations of several inorganic conpounds (e.g., copper, nercury, and nickel) were
det ected above surface water criteria in filtered sanples. Sedinent sanples contained |levels of certain
pesti ci des, polychlorinated bi phenyls (PCBs), and inorgani c conpounds whi ch exceeded the National Cceanic and
At nospheric Administration (NOAA) sedinent quality values. 1In addition, several inorganic conpounds,
including beryllium barium cadmum |ead, nanganese, nercury, silver, and zinc were detected in the

sedi nent sanpl es at concentrati ons exceeding site-specific background concentrations As a result of the Round
One R field investigation, the Wod/Debris Disposal Area was identified as a potential area of

contamination. In addition, the Round One R identified data gaps with respect to potential inpacts to

ecol ogi cal receptors, and to the nature and extent of the contanination at

Site 12. Therefore, the Round One R recomrended additional sanpling for all environnental nedia at

Site 12.

<I M5 97181E>
3.2.4 Habi t at Eval uation

A habitat eval uati on was conducted in 1994 to address the aquatic habitats (streamareas) and the terrestrial
habitats (land areas) at Site 12. Wth respect to the aquatic habitats, the study noted that

Site 12 is located within the Ballard Creek watershed which is a freshwater tributary to the York Rver. In
addition, wetlands were identified south of the incinerator building at Area A and along Ballard Creek north,
east, and south of the site. Three types of general terrestrial habitats were identified including open
fields, mature upland forest, and scrub-shrub/m xed deci duous forest edge with colonizing trees. A variety
of birds, turtle eggs, and signs of deer, squirrels and groundhogs were observed.

3.2.5 Background Constituent Study

A Background Constituent Study was conducted for WPNSTA Yorktown in 1995. The nain objective of this study



was to provide detailed information on soil, groundwater, surface water, sedinent, and biol ogic comunities
at areas within or near WPNSTA Yorktown that had potentially been affected by Station activities. The study
is docunented in a report titled, Summary of Background Constituent Concentrations and Characterizati on of
Biotic Community fromthe York R ver Drainage Basin. The information obtained during the Background Study
can be used to distinguish between site related and naturally occurring constituent concentrations.

3.2.6 Round Two R

Conducted in 1994, the Round Two Rl field activities included surface soil, subsurface soil, groundwater,
surface water, sedinment and biota sanpling at the locations identified in Figures 3-2, 3-3, and 3-4.

Anal ytical results of these sanpling efforts are summarized later in Section 6.0 (Site Characteristics) of
this ROD. During the Round Two RI, human heal th contam nants of potential concern (COPCs) and ecol ogi cal
contam nants of concern (ECOCs) were identified. Tables 3-1 and 3-2 present COPCs and ECCCs identified for
Site 12. Baseline risk assessnments (RAs) were conducted to evaluate the potential risks associated with
these COPCs and ECOCs. The results of the RAs are sunmarized later in Section 7.0 of this ROD
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COPCs
Vol ati | es:

1, 1- D chl or oet hane

1, 2- Di chl or oet hane

1, 1- D chl or oet hene

ci s-1, 2-D chl or oet hene
1,1, 1-Tri chl or oet hane
Trichl or oet hene

Vinyl Chloride

Sem vol ati |l es:

Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Chrysene

Di benzo(a, h) ant hracene
I ndeno( 1, 2, 3- cd) pyrene
Phenant hr ene

Pyr ene

Sur f ace
Soil's
Area A

XXX X X XX

Sur f ace
Soils Area
B/ C

X XXX XX

TABLE 3-1

CHEM CALS COF POTENTI AL CONCERN (COPCs) PER MEDI A

Surface Soils
Wbod/ Debri s
Di sposal
Area

X X X X X X X
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NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMN, VIRGA NI A

Shal | ow
Subsur f ace
Soi |

XXX X X XX

Shal | ow Shal | ow
G ound- QG ound-
wat er wat er
(total) (di ssol ved)

X X

X X

X X

X X

X X

Deep
G ound-
wat er
(total)

Deep
G ound-
wat er
(di ssol ved)

Sur f ace
Wt er
(total)

Sur f ace
Wt er
(di ssol ved)

Sedi nent

XXX XXX XXX



COPCs
Pesti ci des/ PCBs:
4, 4' - DDE
Hept achl or Epoxi de
Arocl or-1242
Arocl or-1248
Arocl or-1254
Arocl or-1260
N t ram nes:
Ni t robenzene
RDX
1, 3,5-Trinitrobenzene
2,4,6-Trinitrotol uene
I nor gani cs:
Al um num
Ant i mony
Arseni c
Bari um
Beryl i um
Cadm um
Chr om um
Copper

Sur f ace
Soi l's
Area A

X X X X X

XXX XX X XX

Sur f ace
Soils Area
B/ C

X XXX

TABLE 3-1 (Conti nued)

CHEM CALS COF POTENTI AL CONCERN (COPCs) PER MEDI A

Surface Soil
Wbod/ Debri s
Di sposal
Area

SI TE 12

YORKTOMN, VIRA N A

Shal | ow
Shal | ow G ound-
Subsur f ace Wat er
Soi | (total)
X
X
X
X
X X
X X
X X
X X
X X
X
X X
X

NAVAL WEAPONS STATI ON YORKTOMWN

Shal | ow
G ound-
W\t er

(di ssol ved)

Deep Deep
G ound- G ound- Sur face
Wt er Wt er Wt er

(total)(dissolved) (total)

Sur f ace
Wt er
(di ssol ved)

Sedi nent

X

X X X

X X X



TABLE 3-1 (Conti nued)

CHEM CALS COF POTENTI AL CONCERN (COPCs) PER MEDI A
SI TE 12
NAVAL WEAPONS STATI ON YORKTOMWN
YORKTOMN, VIRA N A

Surface Soi l Shal | ow Shal | ow Deep Deep
Sur f ace Sur f ace Wod/ Debri s Shal | ow G ound- G ound- G ound- G ound- Sur f ace Sur f ace
Soils Soils Area Di sposal Subsur f ace Wat er Wt er Wat er Wt er Wt er Wat er
COPCs Area A B/ C Area Soi | (total) (di ssol ved) (total)(dissolved) (total) (di ssol ved) Sedi nent
I norgani cs (Conti nued):
Cyanide (total) X
Lead X X X
Manganese X X X X X X X X
Mer cury X X
N ckel X X
Silver X
Thal I'i uim X X
Vanadi um X X X X
Zi nc X X X



TABLE 3-2

ECOLOG CAL CONTAM NANTS OF CONCERN (ECCCs) PER MEDI A

Cont am nant
Vol ati | es:

2- But anone
Sem vol ati |l es:

Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo(a) ant hr acene
Benzo( b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo(g, h, i) peryl ene
Benzo( a) pyr ene

Car bazol e

Chrysene

Di benz(a, h) ant hracene
Di benzof uran

1, 4- Di chl or obenzene
Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3-cd) ) pyrene

Napht hal ene
Phenant hr ene
Pyrene

Pesti ci des/ PCBs:

4,4' - DDD

4,4' - DDE

al pha- Chl or dane
ganmma- Chl or dane
Endosul fan |
Endrin Al dehyde
Aroclor - 1242
Aroclor - 1248
Arocl or - 1254
Aroclor - 1260

SITE 12

NAVAL WEAPONS STATI ON YORKTOMN

YORKTOM, VI RG NI A

Sur f ace
Wt er

Sedi ment

x

X X X X X X X X X X X X

X X X X X X X

x

Area A

X X X X X X X

xX X

X X X X X

x

x

Surface Soil

Area B/ C

X X X X X

x

Wod
Debri s/ D sposal
Ar ea

X X X X X X X X X

xX X



TABLE 3-2(Conti nued)

ECOLOG CAL CONTAM NANTS OF CONCERN (ECCCs) PER MEDI A

Cont am nant
N t ram nes:

2,4-Di nitrotol uene
1,3,5-Trini trobenzene
I nor gani cs:

Al um num
Ant i mony
Arseni c
Bari um
Beryllium
Cadmi um
Chrom um
Cobal t
Copper
Cyani de, total
Iron

Lead
Manganese
Mer cury

N ckel

Sel eni um
Silver
Thal i um
Vanadi um
Zi nc

SITE 12

Sur f ace
VWt er

NAVAL WEAPONS STATI ON YORKTOMN
YORKTOM, VI RG NI A

Surface Soil
Sedi nent Area A Area B/ C
X
X
X
X X
X
X
X
X X
X
X
X X
X X
X X
X X X
X X
X X X
X X
X X X
X X
X
X
X X X

Wod

Debri s/ D sposal
Area



3.2.7 Feasibility Study

As a result of the Round Two RI, an FS was initiated in 1995 to address chemicals of concern (COCs) in each
nedi a of concern and potential ecol ogical concerns. COCs are derived fromthe |list of COPCs and ECCCs
identified in baseline RAs that produce 95 percent of the unacceptable human health or ecol ogical risks.
Remedi ati on Level s (RLs) were devel oped for each COC in each medium RAAs were then devel oped and eval uat ed
for COCs in nmedia of concern in the FS. These RAAs are sunmmarized later in this ROD.

During the devel opnent of the FS, nedia of concern were re-prioritized fromgroundwater (focus of the Draft
FS) to Area A soils. The basis for the re-prioritization included the quality of shallow groundwater (i.e.,
groundwater is not potable) in the vicinity of Site 12, levels of inorganics (primarily lead) in Area A and
the potential for current human and ecol ogi cal exposure to affected nedia. The highly erosional nature of
Site 12 and the potential inpact on Ballard Creek were al so considered. As a result, groundwater RAAs
featured in die Draft FS were placed in Appendi x F and RAAs for Area A soil were devel oped. Area A soil RAAs
are featured in both the Draft Final and Final FS Reports.

4.0 H GHLIGHTS O COWUNI TY PARTI C PATI ON
The Final R and FS reports, along with the Final PRAP for Site 12 at WPNSTA Yorktown were rel eased to the

public on July 1, 1996. These docunents were nade available to the public in the informati on repositories
mai ntai ned at the follow ng | ocations:

. York County Public Library

. d oucester Public Library

. Newport News City Public Library

. WPNSTA Yor kt own, Environnmental Directorate, Building 31-B

A notice of availability of the RI/FS reports and the PRAP was published in The Daily Press on June 30, 1996.
A public comment period regarding Site 12 was held fromJuly 1, 1996 to August 14, 1996; and a public neeting
regarding the sane was held on July 26, 1996 at the York County Recreational Services Meeting Room 301
Goodwi n Nock Road. The purpose of the public meeting was for the Departnent of the Navy (DoN), United States
Envi ronnental Protection Agency (USEPA), and Commonweal th of Virginia representatives to answer questions and
accept public comments on the PRAP for Site 12. Response to the comments received during the commrent period
are included in the Responsiveness Summary of this ROD.

Thi s deci si on docunent presents the selected renedial action for Site 12 chosen in accordance with CERCLA, as
amended by the Superfund Arendnents and Reauthorization Act (SARA) and, to the extent practicable, the NCP.
The decision for Site 12 is based on the adm nistrative record.

5.0 SCOPE AND ROLE OF THE RESPONSE ACTI ON

The selected renedial action is the overall strategy for the Site 12 study area. The action will renediate
the contamnated soil in Area A (QU II1l) and will nonitor the quality of the groundwater, surface water, and
sedi nent across the study area (QU V). No Action is specified for Area B/C and Wod/ Debris Disposal Area

soils (QJIV). No further actions are anticipated to be conducted at Site 12.

Based on the results of the baseline RAs, there are three potential nedia of concern present at Site 12:

contanmi nated soil in Area A, TCE-contam nated groundwater in the Cornwal lis Cave (shallow) aquifer, and
i norgani c- and pol ynucl ear aronati ¢ hydrocarbon (PAH)-contami nated sedinent in Ballard Creek. O these three
nedia, the FS determ ned that only the contam nated soil in Area A (i.e., QUIIIl) will require renedi ation.

COCs for Area A soils are presented in Table 5-1. Figure 5-1 illustrates Area A and the extent of

contam nated soil as defined by an exceedance of the USEPA | ead action limt of 400 mlligrans per kil ogram
(rmg/ Kg). Soil concentrations exceeding 400 ng/ Kg of |ead occur in ash and ash affected soils. The presence
of ash in Area Ais an indicator of past disposal practices associated wi th open burning practices and
operation of the incinerators at Site 12. An evaluation of the extent of contam nation due to other COCs at
Area A indicates that remediation of site soils using the USEPA | ead action limt of 400 my/Kg will result in
the remedi ation of all soil contam nants, organics as well as inorganics, to |levels that protect human heal th
and the environment.

G oundwater in the Cornwallis Cave aquifer will not be subjected to renmediation at this tinme for the

follow ng reasons: 1) groundwater in the Cornwallis Cave aquifer and the Upper Yorktown-Eastover aquifer are
not currently used for any purpose and are not potable because of |ow yields, high iron, pH and other
characteristics at WPNSTA Yorktown and TCE did not exceed its risk-based remedi ation |evel derived assum ng



future beneficial use; and 2) flow rates and the potential existence of solution cavities conmmon to the
Cornwal I'is Cave aquifer at Site 12 present technical limtations to the effectiveness of any groundwater
extraction or in situ treatment system Because groundwater is not potable in the vicinity of the site, a
future beneficial use scenario was used in the devel opnent of risk based RLs. Beneficial use of underlying
groundwat er was assunmed to be the washing of cars or watering of |aws. Potential exposure associated with
this future potential exposure scenario will be discussed in detail in Section 7.0 of this docunent.



Chemi cal of Concern

1,3.5,-Trinitrobenzene

Ant i mony

Cadmi um

Manganese

Lead

Not es:
ND = Not detected

L Bi ased Low

K Bi ased Hi gh

ng/ kg = nilligranms per

<| M5 SRC97181I >

TABLE 5-1

CHEM CALS OF CONCERN
SITE 12 - AREA A SURFACE SO LS
NAVAL WEAPONS STATI ON YORKTOMN

YORKTOMNN, VIRG NI A

Maxi num Val ue
(my/ Kg)

3.7

28.5L

25.7

1,230

3,240

ki | ogram

Area of Hi ghest
Det ecti on

Area A

Area A

Area A

Area A

Area A

Rati onal e

Human Heal t h/
Ecol ogi cal

Human Heal th

Human Heal t h/
Ecol ogi cal

Humman Heal th

Human Heal th

Backgr ound
(no/ Kg)

ND

9.2 to 11L

1.3Kto 1.5

7.6L to 491

6.4 to 43.1



Al though COCs were detected in the surface water and sedinent of Ballard Creek, Ballard Greek will not be
subjected to remediation at this time for the following reasons: 1) there are no unacceptable current or
future potential human health risks associated with exposure to surface water or sedinents; 2) there are no
unaccept abl e ecol ogi cal risks; 3) there are no enforceabl e chem cal -specific applicable or relevant and
appropriate requirements (ARARs) for sediment; and 4) treatment of the sedinents would require dredgi ng which
woul d be nore harnful to the environment than the presence of contamination. However, QU V is not exenpt
from bei ng considered for renediation in the future.

Human health risks and potential ecol ogical effects associated with Area B/ C and Wod/ Debris Di sposal Area
soils fall within acceptable ranges. Therefore, no action is specified for QU IV.

Al t hough RAAs were not proposed for groundwater in the Cornwal lis Cave aquifer, surface water or sedinment in
Ballard Creek (i.e., QU V), a nmonitoring programw ||l be inplemented to ensure that the groundwater quality
and surface water/sediment quality do not further deteriorate. The nonitoring of groundwater wll be
conducted as per the NCP because contamination in the shallow aquifer will result in future property use
restrictions in the WPNSTA Master Plan. The nonitoring programfor Ballard Creek surface water and sedi nent
will be inplemented as agreed to by USEPA Region 111, the Commonwealth of Virginia and the Navy. The QU V
nonitoring programw || include periodic sanpling and anal ysis of groundwater in the Cornwallis Cave

(shal | ow) and Yor kt own- East over (deep) aquifers, and surface water and sedinent in Ballard Creek. The
details of the program (e.g., sanpling |ocation frequency, duration, and analyses) will be identified in a
long-termmonitoring work plan that will be prepared as a prinmary docunment under the Federal Facility

Agreenment (FFA). If the nonitoring programindicates that groundwater, surface water, or sediment quality is
deteriorating, renediation of these nedia may be considered. In addition, long-termnonitoring (as per the
NCP) will be included under the selected remedy for Area A (QU IIIl) soil. Long-termnonitoring is required

to determne the overall protectiveness of the remedy. Goals for long-termnonitoring will be presented in
Section 10.0 of this documnent.

6.0 SUWARY COF SI TE CHARACTERI STI CS

This section briefly describes the analytical results of the Round Two Rl and the nature and extent of
contanmi nation (i.e., the site characteristics) in surface soil, subsurface soil, groundwater, surface
wat er, and sedinent at Site 12.

6.1 Surface Soil

Surface soil at Site 12 has been inpacted by site operations. Area A has been nost affected as indicated by
t he presence of inorganics (including |ead), PAHs, and relatively low |levels of PCBs. Low | evels of TCE,
pesticides, and nitram ne conmpounds al so were detected. Also affected, but to a | esser degree, are Area B/C
and the Wod/ Debris D sposal Area. Although no VOCs, PCBs, or nitram ne conpounds were detected in Area B/ C,
PAHs and inorganic analytes were detected. To an even | esser extent, the Wod/ Debris Area has been affected
by PAHs and inorgani c contam nation. Tables 6-1 through 6-3 present a summary of select surface soil COPCs
for each area.

The source of surface soil contamination is apparently the past disposal of wastes at Site 12. Area A has
been nost affected by the receipt of ashes fromthe incinerator, open burning, and fromthe landfilling of
other materials (construction debris, steel containers, and piping) as evidenced by surface debris.

PCBs detected in Area A could be associated with the historical use of antifoul ans on underwater m nes and
mne cable. Pesticides are likely present at Site 12 because of past |egal application of these
constituents. The presence of PAHs and inorganic contam nants can nost likely be attributed to the disposal
of ashes fromthe incinerator and open burning.

6.2 Subsurface Soil

Subsurface soil at Site 12 has been inpacted by past site operations at Area A Wth respect to organic
contami nati on, PAHs and one PCB (Aroclor-1260) were detected in two shall ow subsurface (2 to 4 feet bel ow
ground surface [bgs]) soil sanples.

<| M5 SRC97181J>
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Cont am nant (1)

Sem vol ati |l es:

No

TABLE 6-2

SITE 12

SURFACE SO L COPC SUMVARY
NAVAL WEAPONS STATI ON YORKTOMWN

YORKTOWN,

- AREA B/ C

VIRA N A

Cont am nant
Frequency/ Range (1) (2)

of Positive
Det ect s/
No. of Sanples

Benzo(a) ant hracene 5/ 11
Benzo( a) pyr ene 5/ 11
Benzo(b) f | uor ant hene 7/11
Benzo( k) f | uor ant hene 5/ 11
Chrysene 6/11
I ndeno (1, 2, 3-cd) 5/11
pyr ene

| nor gani cs:
Al um num 11/11
Ant i nony 1/11
Arseni c(as carci nogen) 11/11
Beryl | ium 11/11

Not es:

COPC = Contani nant of potential concern

ND = Not detected

RGO = Renedi ation Goal Option

Range of Positive

Det ecti on
( o/ Kg)

0.1J-0.45
0.11J-0.52
0.057J3-1.7
0. 068J-0. 52
0.041J-0.94
0. 052J-0. 31J

2,780-12, 000
3.5L
1.3-8.5
0. 08-038

No.

St ati on-wi de Background(3)

of Positive
Det ect s/

No. of Sanpl es

2/ 13
2/ 13
3/13
2/ 13
3/13
1/3

44/ 44

2/ 42
44/ 44
31/ 44

Range of
Positive
Det ecti ons

(my/ Kg)

0.12J3-0. 24J
0.14J-0. 18J
0.233-0.5
0.12J3-0. 13J
0. 14J3-0. 273
0.16J

1, 960- 19, 200
9.2L-11L

0. 46L-63.9
0.23J-0.93J

RGO

Adol escent / Adu

It

Trespassers

(mg/ Kg)

34
3.4
34
340
3.4
34

420, 000.0
170
60.0
15.0

(1) Organic concentrations converted fromm crogranms per kilogram (ng/Kg) to mlligrams per kil ogram (ng/Kg),

concentrations reported in
Anal yte was positively
Anal yte was positively
Anal yte was positively
(3) Anthropogenic sanpl es used

(2) J
K
L

my/ Kg.

identified,
identified,
identified,

for conparison to

val ue i s estinated.

val ue i s biased high.

val ue i s biased | ow.
organi ¢ COPCs.

I nor gani ¢



TABLE 6-3

SITE 12 - WO DEBRI' S DI SPCSAL AREA
SURFACE SO L COPC SUMVARY
NAVAL VWEAPONS STATI ON YORKTOM
YORKTOMN, VIRG N A

Cont am nant

Frequency/ Range (1) (2) St ati on-wi de Background(3) RGO
Range of
No. of Positive Range of Positive No. of Positive Positive Adol escent/ Adul t
Det ect s/ Det ecti on Det ect s/ Det ecti ons Tr espassers
Cont ami nant (1) No. of Sanples ( o/ Kg) No. of Sanpl es (my/ Kg) ( g/ Kg)
Semi vol ati |l es:
Benzo(a) ant hracene 4/ 8 0 0423-2 2/ 13 0.12J3-0. 243 34.0
Benzo( a) pyr ene 2/ 8 0.17J-1.6 2/ 13 0.14J-0.18J 3.4
Benzo(b) f | uor ant hi ne 5/8 0.047J3-2.6 3/13 0.23J-0.5 34.0
Benzo( k) f | uor ant hene 3/8 0.039J-0.82 2/ 13 0.12J-0.13J 340.0
Chrysene 4/ 8 0.058J-2.1 3/ 13 0. 15J3-0. 27J 3,400.0
Di benzo( a, h) ant hr acene 1/8 0.21J 0/ 13 ND 3.4
I ndeno (1, 2,3-cd) pyrene 2/8 0.11J-0.58 1/ 13 0.16J 34.0
| nor gani cs:
Al um num 8/8 3,530-9, 470 44] 44 1, 960- 19, 200 420, 000.0
Arseni c (as carcinogen) 8/9 2.5-10.6 44/ 44 0. 46L-63.9 60.0
Beryl i um 6/8 0.22-0.7 31/ 44 0.23J-0.93J 15.0
Not es:

COPC = Contami nant of potential concern
ND = Not detected
RGO = Renedi ati on Goal Option

(1) Organic concentrations converted frommcrogranms per kilogram (1g/Kg) o mlligrans per kilogram (ng(Kg), |norganic
concentrations reported in g/ Kg.

(2) J = Analyte was positively identified, value is estimated.
K = Anal yte was positively identified, value is biased high.
L = Analyte was positively identified, value is biased | ow

(3) Anthropogenic sanpl es used for conparison to organi c COPCs.



inorgani c anal ytes (including |ead) were detected in subsurface soil sanples at concentrati ons exceeding the
Stati on-wi de background | evels. The presence of these constituents in Area A subsurface soil is associated
with the presence of ash fromthe incinerator and open burning, not the |eaching of contam nants to deeper
soil (see Table 6-4). Because these soils fall in shallow subsurface soil horizon, Renediation Coal

Obj ectives (RGs) for surface soils are presented for conparative purposes.

Subsurface soil sanpl es obtained throughout Site 12 proper indicate that areas other than Area A are not
significantly inpacted by past site operations. |Inorganics detected in the subsurface soil sanples outside
of Area A appear to be simlar to Station-w de background conditions. However, because of the debris present
in these areas, subsurface soil sanples were not obtained directly in the disposal areas (See Table 6-5).

6.3 G oundwat er

G oundwater in the Cornwallis Cave aquifer (i.e., the shallow aquifer) at Site 12 has been inpacted by past
Station operations. TCE was detected in five of seven on-site nonitoring wells. [In addition, TCE was
detected in 8 of 11 nonitoring wells situated upgradi ent and side-gradient of Site 12. The highest
concentration of TCE (3,300 micrograns per liter [Ig/L]) was detected in a groundwater seep (15SW2)

downgr adi ent of the highest concentration of TCE detected in groundwater (12GAM5 at 1,300 Ig/L). These
sanpl es are |ocated on the west side of Barracks Road between Industrial Area Buildings 3 and 4. Based on
the history of Buildings 3, 4, 5, and 6, it is likely that TCE in the shallow groundwater is associated with
former USTs that received waste oil and solvents and historical use of TCE as a degreaser in the Industrial
Area. Goundwater in the shallow Cornwallis Cave aquifer and the deeper upper Yorktown-Eastover aquifer is
not currently used for drinking purposes at WPNSTA Yorktown. G oundwater fromthe Cornwal |is Cave aquifer
contains relatively high concentrations of iron, nmanganese and | ow water yields are characteristic of the
formati on. G oundwater in the upper Yorktown-Eastover exhibits relatively high pH val ues throughout WPNSTA
Yor kt own and, therefore, could not be used as a potable source wthout pre-

treatment. Goundwater in both the Cornwallis Cave aquifer and the Yorktown-Eastover aquifer exceeds the
Commonweal th of Virginia hardness criteria in nost wells. As such these water bearing units could be
considered Cass Il aquifers. Table 6-6 presents chemnical data supportive of Cass |IIl aquifer status.
These data have been conpil ed from background nonitoring wells | ocated throughout the Station and have not
been affected by Site 12 activities. Because groundwater in the Cornwal lis Cave aquifer and upper

Yor kt own- East over aqui fer cannot be used for future potable purposes without pretreatnment, a future
beneficial use scenario was devel oped to eval uate potential exposure. Human exposure under the future
beneficial use scenario will be discussed in Section 7.0. TCE concentrations detected in shallow groundwat er
do not exceed the renediation |level (16,000 Ig/L) derived for the future beneficial use of Site 12

gr oundwat er .

<I MG 97181L>



TABLE 6-5

SI TE 12. - PROPER
SUBSURFACE SO L CCPC SUMVARY
NAVAL WEAPONS STATI ON YCRKTOMN
YORKTOMN, VIRG N A

Cont am nant

Frequency/ Range (1)(2) Station-w de Background (3)
Range of
No. of Positive Range of Positive No. of Positive Positive
Det ect s/ Det ecti ons Det ect s/ Det ecti ons
Cont ami nant (1) No. of Sanpl es (my/ kg) No. of Sanpl es (my/ Kg)
| nor gani cs:
Al um num 8/8 4, 230- 28, 800 16/ 16 2, 710- 28, 200
Ant i mony 2/ 8 7. 1L-230L 2/ 13 8.5L-31.3L
Arseni ¢ (as carcinogen) 8/ 8 0.58-20.3 16/ 16 0.233-42.7
Beryl I'i um 3/8 0. 23-0. 45K 13/ 16 0.3J-9.8
Chr om um 8/8 3.6-90.6 16/ 16 5.2L-33.5
Manganese 8/ 8 17. 4-1, 040 16/ 16 3.5J-2,940
Vanadi um 8/ 8 6. 6- 256 16/ 16 3.6J-330
Not es:

(1) Oganic concentrations converted frommcrograns per kilogram (1g/Kg) to mlligrans per kilogram
(nmg/ Kg), lnorganic concentrations reported i n ng/Kg.

(2) J = Analyte was positively identified, value is estimated.
K = Anal yte was positively identified, value is biased high.
L = Analyte was positively identified, value is biased | ow

(3) Anthropogenic sanpl es used for compari son to organi c COPCs.

<I M5 97181MW



I norgani c anal ytes detected in groundwater are simlar to Station-wi de background conditions. G oundwater
sanpl es obtai ned fromthe Yorktown-Eastover aquifer did not exhibit VOC contam nation, indicating that
vertical nmigration of contami nation through the Yorktown confining unit has not occurred. The horizontal and
vertical extent of TCE in Site 12 groundwater is presented in Appendix A Figures A 1 through A 8 of this
ROD.

6.4 Surface Water

Surface water at Site 12 has been slightly inpacted by site operations. Relatively |ow concentrations of
VOCs (TCE, cis-1,2-dichloroethene, and 1, 1-di chl oroethene) were detected in sanples collected fromthe stream
channels and fromBallard Creek. O the VOCs, TCE was detected nost frequently with concentrations rangi ng
fromO0.5J to 6.5 Ig/L. Vinyl chloride (7 1g/L) was detected in one surface water sanple obtained fromthe
stream channel near the toe of the Wod/ Debris D sposal Area. TCE was al so detected in an upstream sanpl e
along Ballard Creek (12SW® at O 5J Ig/L). The source of TCE at this location is nost |ikely the groundwater
seep downgradi ent of the Industrial Area which will be addressed in QU V of this ROD by |ong-term nonitoring
of groundwater. In addition, TCE was detected upstreamof SSA 15 at sanple |ocation 15SW0 at 340lg/L. TCE
does not, however, exceed its freshwater anbient water quality criteria for both acute and chronic effects
(45,000 Ig/L and 21,900 Ig/L, respectively), nor does TCE exceed the

Commonweal th of Virginia Water Quality Standard of 807 lg/L. Furthernore, surface water concentrations of
chlorinated vol atiles and other contanmi nants do not pose unacceptable current or future human heal th ri sks.
PAHs, PCBs, and nitram ne conpounds were not detected in the surface water sanples. Figure 6-1 presents
concentrations of TCE detected in Ballard Creek surface water.

<I M5 97181N>
6.5 Sedi nment

Sedinent at Site 12 has been inpacted by past site operations. The prinary contanminants detected in sedi nment
sanpl es included PAHs, pesticides, PCBs, and inorganics. Figure 6-2 presents COC concentrations that exceed
correspondi ng Ef fect Range-Median (ER-M values. |n general, environmental effects are considered probable
when sedi nent concentrations exceed ER-Ms. Table 6-7 presents maxi num detected val ues for sedi nent

contami nants exceedi ng Effects Range-Low (ER-L; concentration in sedi ment above which ecol ogical effects are
possi bl e) and ER-M val ues. Exceedances of ERL and ER M val ues occur mainly in the sedi nent sanpl es obtai ned
fromSite 12 drainage ditches. H ghest sedinent concentrations of site related COCs occur mainly at sedinent
|l ocation SD12, where PAHs, PCBs, |ead and nercury were detected. This sedinment location is located directly
downstream of Area A and, as such, is indicative of contamnation in Area A soils. Area A soil wll be
addressed by the remedy selected in this ROD. ER M exceedences; in sedinents of Ballard Creek proper are
generally associated with non-site rel ated contam nants such as

pestici des (al pha-chl ordane and 4,4'-DDD) or occur in deeper sedinents obtained fromthe 4 to 8 inch depth
interval (cadmiumat |ocation SD17-02). Therefore, risk to aquatic ecol ogical receptors in Ballard Ceek
posed by Site 12 is limted.

Furthernore, potential human health cancer risks associated with current and future sedi nent exposure fall
within USEPA s acceptable risk range. Similarly, adverse noncarcinogenic human health risks are not expected
to occur subsequent to exposure. This is indicated by the Hazard Index (H') val ues below 1.0 for sedi nent
exposure. Therefore, RAAs were not devel oped for this medi um

<I MG 971810>
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7.0 SUWARY COF SITE R SKS

As part of the Round Two R, a baseline RA was conducted which included both a human health RA and an
ecol ogical RA to evaluate potential risks to human receptors and the environment resulting fromthe presence
of COPCs at Site 12. The follow ng subsections describe the results of these RAs.

7.1 Human Health Ri sk Assessnent

As part of the human health RA, COPCs were identified in the surface soil, subsurface soil, shallow
groundwat er, deep groundwater, surface water, and sedinment. These COPCs included VOCs, PAHs, pesticides,
PCBs, nitram ne conpounds, and inorganics including | ead and cadnmium For each potential receptor, total
ri sks were estinated by disposal area (Area A, Area B/C and the Wod/ Debris D sposal Area) for current
trespasser and future potential residential receptors as discussed below. Potential carcinogenic and



noncar ci nogeni ¢ risks were estimated for the COPCs. Carcinogenic risk is expressed, for those carcinogenic
COPCs having cancer slope factors (CSFs), as an increnmental cancer risk (ICR) value which is the estinated
increnental probability of an individual devel oping cancer over a lifetine because of exposure to a potential
carcinogen. Current Federal guidelines for acceptable carcinogenic risks are in the range of 1 x 10 -06 to 1
X 10 -04 (one in one nillion to one in ten thousand). System c or noncarcinogenic health effects are

eval uated through the derivation of a H, which is the ratio of contam nant uptake to a reference dose (RfD)
val ue. Exposure resulting in a chem cal uptake equal to or exceeding the RFD value ran result in the
expression of adverse noncarci nogenic health effects. The H value is, therefore, an indicator of potentia
noncar ci nogeni ¢ adverse health effects such that an H value greater than or equal to 1.0 indicates the
potential for adverse systemc health effects. An H below 1.0 indicates that systemc effects will not
occur subsequent to exposure.

7.1.1 CQurrent Potential Receptors

Potential current receptors to COPCs detected in environnental nedia at Site 12 include adol escent and adult
trespassers. The total ICR values for these current scenario receptors fell within the generally acceptable
target risk range of 1 x 10 -04 to 1 x 10 -06 as determned by the USEPA. H's for current potential hunan
receptors in Area B/C and the Wod/ Debris D sposal Area fell below 1.0. However, the total H value estinated
for the potential receptors in Area A exceeded 1.0. These Hs were 1.2 for the adult trespasser, and 1.5 for
t he adol escent trespasser. Contam nants responsible for these elevated H's are. 1, 3,5-TNB, antinony, cadm um
and nmanganese in Area A soil.

Cancer risks to current potential receptors exposed to surface water and sediment fall w thin USEPA s target
range of 1 x 10 -04 to 1 x 10 -06 and H values below 1.0, indicating that system c adverse health effects
will likely not occur. There is no current potential exposure to groundwater underlying Site 12. Table 7-1
presents a summary of risk values and H's by area for current potential hunan receptors.

7.1.2 Future Potential Receptors

The potential human receptors eval uated under the future scenarios include future adult and young child
residents and future adult construction workers. Property use at Site 12 will remain the sane in the
foreseeable future and future residential devel opnent of Site 12 by the Navy is highly unlikely (although not
prohi bited). Because of poor groundwater quality in both the Cornwallis Cave aquifer and the deeper and
Upper Yor kt own- East over aquifer, groundwater would not be used for drinking purposes. Untreated groundwater
coul d however be used for beneficial purposes such as watering |awns or washing cars. For the sake of
conservatism future-beneficial use of Site 12 groundwater was evaluated in the FS report to establish
groundwat er RL val ues

7.1.2.1 Future Residents

Because of the relatively high concentrations of |ead detected in Area A surface soil, the USEPA Lead Uptake
Bi oki netic (UBK) Mddel was used to determine if accidental ingestion exposures to |lead by future resident
children in Area A surface soil would result in unacceptable blood |ead | evels. The nodel indicated a 45
percent probability that blood |ead I evels in young children woul d exceed the action |evel of 10 nicrogramns
per deciliter (lg/dl) follow ng accidental surface soil ingestion in Area A. According to USEPA gui dance,
exceedence of this blood |ead |l evel may result in unacceptable risks to this receptor group
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Total ICR values estinmated for future potential adult and child receptors at Site 12 exceed USEPA s target
risk range of 1 x 10 -04 to 1 x 10 -06. Exceedence of the risk range is associated with the reasonable
nmaxi mum exposure by future residents to TCE in the shall ow groundwater, if it is used in the future for
drinki ng purposes. Central tendency (i.e., average) estimates of potential exposure and subsequent cancer
ri sks associated with potable groundwater usage fall within the upper end of the target risk range,

G oundwat er al so contributes to the total H val ue, which exceeds 1.0 indicating the potential for adverse
noncar ci nogeni ¢ health effects to occur subsequent to exposure. An eval uation of potential exposure by
pathway for both adult and child receptors indicates that exposure to Area A soils and potabl e use of
groundwat er account for all of the unacceptable risks and H values associated with Site 12. Tables 7-2
through 7-4 present the risk values and H's associated with future residential property use and the future
pot abl e use of groundwater at Site 12

Because of groundwater quality in both the shallow Cornwal lis Cave aquifer and the Upper Yorktown-Eastover
aqui fer, potable use of these water-bearing units is highly unlikely w thout pretreatment Therefore, the



future beneficial use of groundwater was evaluated in the FS report. The future beneficial use scenario was
assuned to be | awn watering and washing of cars. This scenario conbines dermal and ingestion exposure

pat hways and assunes that adults and adol escents (7 to 15 years of age) would likely be involved in
beneficial use activities. An RL of 16,000 Ig/L was derived for TCE to prevent the occurrence of future
noncar ci nogeni ¢ adverse health effects. TCE concentrati ons do not approach or exceed 16,000 Ig/L at any
nmonitoring well |ocation associated with Site 12.

ICR val ues and H val ues derived for Area B/ C soil and Wod/ Debris Disposal Amsoil, surface water and
sedinents fall within the USEPA target risk range and are less than 1.0, respectively. The UBK nodel was not
used for either Are& B/C soil or the Wod/ Debris D sposal Area soil because |ead concentrations detected in
these areas were simlar to Station-w de background.
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7.1.2.2 Future Adult Construction Wrker

Future potential adult construction workers could be exposed to COPCs in subsurface soil during future

bui | di ng/ excavation activities at Site 12. The total ICR estimated for this receptor was within USEPA s
acceptable target risk range of 1 x 10-04 to 1 x 10-06; however, the total H (1.5) exceeded 1.0 because of
the presence of antinony and other inorganics in Area A only. Antinony and inorganic concentrations detected
in subsurface soil sanpling |ocations outside of Area A were simlar to concentrations observed in

St ati on-wi de background subsurface soil. These constituents therefore, are not attributable to past Site 12
activities.

7.2 Ecological R sk Assesnent

During the ecol ogical RA, ECOCs were identified in the surface soil, surface water, and sedinment at Site 12.
These ECOCs i ncluded VOCs, semivolatile organi c conpounds (SVOCs), pesticides, PCBs, nitam nes, and
inorganics. The results fromthe ecol ogical RA indicated that overall SVOCs, pesticides, PCBs, nitanine
conmpounds, and inorganics detected in Area A soil appear to have the nost potential to affect ecol ogical
receptors at Site 12. Specific conclusions with respect to the aquatic and terrestrial ecosystens are
presented bel ow.

7.2.1 Aquatic Ecosystem

Surface water concentrations of cadm um chrom um and cyani de exceeded surface water screening |evels (SWLs)
and were el evated above background concentrations (see Table 7-5). Cadnium exceeded its chronic SWAL in two
surface water sanples. One surface water sanple was obtained fromthe ditch adjacent to the Wod/ Debris

Di sposal Area (12SWL6) and the other sanple was obtained fromlocation 12SW7 in Ballard Creek proper.

Cadm um was not detected in surface water sanples obtained fromthe ditch bisecting Area A or downstream
surface water locations in Ballard Creek proper between the Area A and 12SWL7. It is also inportant to note
that cadm umwas detected in dissolved (filtered) surface water sanples and not total (unfiltered) surface
wat er sanples. As such, the presence of cadmumin surface water sanples may be an anal ytical anomaly and
not associated with Site 12. Furthernore, detected concentrations of cadm umdo not exceed its acute SWAL
only the nore conservative chronic SW5L val ue.



TABLE 7-5

FREQUENCY AND RANGE OF DETECTI ON OF SELECTED SURFACE WATER ECCCs
COVPARED TO USEPA REG ON |11 FRESHWATER SCREENI NG LEVELS
SI TE 12
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOM, VIRG NIA

Surface Water Screening Cont am nant Frequency/ Range
Level s ( SWALS)
No. of Positive No. O Positive Ecol ogi cal
Det ect s/ No. of Range of Positive Det ects Above Cont am nant of
Anal yte Acut e Chronic Sanpl es Det ecti ons Lowest SWSL Backgr ound Concer n? Reason for Excl usion
O ganics (1g/L):
1, 2- Di chl or oet hane 218, 000 20, 000( 1) /10 0.6J 0 ND NO Bel ow SWSL
ci s-1, 2-Di chl or oet hene 11, 600 NE 2/ 10 1.2-10 0 ND NO Bel ow SWSL
Trichl oroet hene 45,000(2) 21,900 6/ 10 0.5.3 - 6.5 0 ND NO Bel ow SWEL/
Lab Cont am nant
Vinyl Chloride 11, 600 NE 1/ 10 7.7J NA ND NO Bel ow SWSL
I norganics (1g/L):
Cadm um 13.6(2)(3) 0.15 2/ 10 5.2K - 8.4K 2 ND YES
Chr om um 16(1) 1(4) 6/ 10 3.4K - 10K 6 9.8J YES
Cyani de 22(1) 5.2 1/6 230 1 ND YES
Lead 332.6(1)(3) 1 5/ 10 1.1-2 5 1.6J - 15.9 NO Backgr ound
Not es:
(1) USEPA, 1987. ECOC = Ecol ogi cal contam nants of concern
(2) USEPA, 1992b NE = Not Established
(3) Value based on an average hardness of 301.4 ng/kg CaCC3 NA = Not Applicable
(4) ChromiumVI |evel J = Estimated val ue
K = Val ue bhiased high
L = Val ue biased | ow
1Ig9/L = mcrogramper liter
SWEL = surface water screening |evel



Chromumwas detected in total (unfiltered) surface water sanples obtained fromboth the ditches and Ball ard
Creek proper in excess of its chronic SWSL. Chrom umwas not detected in dissolved (filtered) surface water
sanpl es. The presence of chromiumin surface water could, therefore, be associated with suspended sedi nents
in the water columm present because of sanpling techniques and the potential to disturb sedinents during the
sanpling process. Cyanide was detected in only one surface water sanple (12SW5) obtained froman upstream
location in the ditch adjacent to the Wod/Debris D sposal Area.

Cyani de was not detected in the dissolved (filtered) sanple obtained at |ocation 12SW5 nor was it detected

in dissolved or total surface water sanples at any other location. Because of the sporadic nature of their

occurrence and the relatively | ow concentrations observed in surface water (i.e., above the chronic SWSL but
bel ow the acute SWAL), COCs detected in surface water will not adversely affect aquatic receptors in Ballard
Creek.

The benthic community at Site 12 was eval uated to determ ne whet her sedi nent COCs have had a del eterious
effect on the quality of Ballard Creek. To determ ne the potential effect of sedinent COCs on sedi nent/
water quality, the Macroinvertebrate Biotic Index (MBl) was derived for each sanpling station. The sedinent
at Site 12 contained elevated | evels of SVQCs, pesticides, PCBs, and inorganic constituents. The presence of
pesticides in Site 12 sedinents is likely because of past |egal application of these constituents at WPNSTA
Yor kt own, not specific site activities. As such, pesticides are not considered to be site related. The MBI
is a nuneral indication of the type and nunber of benthic macroinvertebrate taxa at any sanpl ed | ocation.
The MBI therefore provides an indication of general streamiwater quality. The MBI is evaluated in the

foll owi ng manner:

MBI <5.24 525-5-95 5. 96- 6. 67 6.69-7.70 >7.71
Water Quality Excel | ent Good Wat er Good/ Fai r Fair Water Poor Water
Cl assification Water Quality Quality Water Quality Quality Quality

Bent hic, macroinvertebrate results are presented on Figure 7-1.

Benthic results indicate that COCs fromSite 12 pose linited risk to aquatic receptors in Ballard Creek, and
that the benthic environnent may al so be adversely inpacted by other ecol ogical stressors. Qher potential
stressors to the benthic community that nmay create an unfavorabl e habitat include disturbances from Station
operations or excessive stormmater runoff and erosion into the shallow streans. Sedinent sanples were
subjected to grain size analysis to determ ne the physical characteristics of the sedinent m croenvironnent

(Figure 7-2). In general, upstream sedinent |ocations where the MBI is |ower, (indicating better water
quality) are conprised of fine sands whereas downstream | ocations are conprised of a mxture of fine, nedium
and coarse sand, silts/clays and sone gravel. Sediment sanples obtained fromintermttent streans that

converge with Ballard Creek have a rel atively higher percentage of medi um sands, coarse sands and silt/clay.
Erosion events along the Ballard Creek watershed explain the general changes observed in sedinent grain size
results and contribute to higher (indicating poor water quality) observed MBI val ues in downstrearn
locations. Furthernore, benthic sanpling stations at Site 12 had speci es abundance and densities simlar to
background stations on simlar water bodies.

<I MG SRC 97181QJ>
7.2.2 Terrestrial Ecosystem

Area Ais the nost adversely inpacted terrestrial environnent at Site 12. R sk to the terrestrial

environnent in Area Ais a result of surface soil concentrations of PAHs, PCBs, nitram ne conpounds, and
inorganics. Area B/ C soils exhibited concentrations of PAHs and several inorganic constituents which do not
produce significant potential ecological risks. The Wod/Debris Disposal Area is simlar to Area B/Cin that
soils exhibit PAHs and inorganic constituents. These constituents do not pose significant potenti al

ecol ogical risks. The follow ng provides the terrestrial ecosystemconclusions for Area A, Area B/C, and the
Wyod/ Debris Disposal Area. Quotient indices (Qs) derived for these areas using terrestrial uptake nodel s
are presented on Table 7-6.

Qs are derived by calculating a potential uptake or total daily intake (TDI) for each potential ecol ogical
receptor. The TDl considers uptake fromthe incidental ingestion of dust, dietary uptake

and uptake fromdrinking water. The TDl is then conpared to a toxicity reference value (TRV) in the

foll owi ng manner.

<I MG SRC 97181QK>



Wer e:

n = the total nunber of individual ECOCs

<I MG SRC 97181QL>
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Qs are conservative indicators of potential effects on terrestrial receptors. A Q equal to or exceeding
1.0 indicates a potential effect. A Q of less than 1.0 indicates that effects are unlikely to occur. The
foll owi ng subsecti on provi des di scussions concerning potential ecological effects for each Site 12 area using
flora and fauna toxicity.

7.2.2.1 Area A

Exceedences of soil flora and fauna toxicity values indicate that concentrations of PAHs, PCBs, nitrani ne
conmpounds, and inorganics, may be affecting the terrestrial environment. In addition, concentrations of
1,3,5-TNB, barium cadmum iron and seleniumdetected in Area A produce relatively high Q values indicating
a potential risk to terrestrial receptors in this area. The occurrence of these contam nants in Area A soils
are al so responsible for Qs exceeding 1.0 for several terrestrial species of concern including the
White-tail ed Deer, Bobwhite Quail and Eastern Cottontail Rabbit.

7.2.2.2 Area B/C
PAHs and inorganics detected in Area B/ C exceeded conservative flora and fauna toxicity val ues.

However Q values indicate little risk fromsoils to terrestrial ecol ogical receptors because risks
denonstrated in Area B/Cterrestrial nmodels were driven by the presence of cadmumin the surface v. er
conmponent of the soil nmodel. Wen surface water is renoved fromterrestrial uptake nodels, Qs for all
speci es of concern fall below 1.0 indicating that ecol ogical effects will not occur. The exception is the
shrew whi ch, because of conservatismused in the estimation of dietary intake, exceeds 1.0 for Area B/ C and
Stati on-wi de background as well. As aresult, limted potential ecological risk is posed to terrestrial
receptors in Area BIC. The nodel assumes that 90 percent of the shrews diet is conprised of invertebrates
and the renaining 10 percent is vegetation. The current data base for invertebrates concerning contam nant
uptake is limted. Therefore, invertebrates were represented by earthworns which were assuned to

bi oaccunul ate 100% of all Site 12 soil contaminants. Using this approach to estinate dietary intake for the
shrew i s overly conservative because background concentrations for inorganics including cadmumresult in Q
val ues exceeding 1.0. |If the nodel for the shrew was accurate, shrews would |ikely not exist at WPNSTA
Yor kt own because of background soil conditions. This is not the case because short-tailed shrews were
identified during the natural heritage resource inventory conducted by the Virginia Departnent of
Conservation and Recreation Division of Natural Heritage at WPNSTA Yor kt own between April and Novenber 1990.
As such, the Q above 1.0 for the short-tailed shrew does not indicate a

genui ne ecol ogi cal risk at Area B/ C

7.2.2.3 Wod/Debris D sposal Area

PAHs detected at the Wod/ Debris D sposal Area exceeded flora and fauna toxicity val ues.
However, Q@ values indicated limted potential ecological risk to terrestrial receptors.

Again, elevated Qs are based on the occurrence of cadmumin surface water. Wen the water conponent is
removed fromthe wuptake nodeling effort, Q values are below 1.0 with the exception of the Eastern
Cottontail Rabbit and the Shrew. The rabbit Q@ value exceeds 1.0 because of additivity of nultiple chemcals

to which the terrstrial receptor could be exposed. Individual contaminant Qs do not exceed 1.0 for the
Eastern Cottontail Rabbit. Again, the shrew Q exceeds 1.0 because of conservatismin the estimation of
dietary intake of contaminants fromsoil invertebrates. The shrew Q value also exceeds 1.0 for Station-w de

soi | background concentrations. Therefore, soil COCs pose limted risk to terrestrial ecological receptors in
t he Wbod/ Debri s
Di sposal Area.

7.3 Conclusions of the Baseline RA



Results of the baseline RA indicated that human receptors exposed to constituents in Area A soils may exhibit
potential adverse systenmic health effects(i.e., H>1.0). Constituents responsible for H's above 1.0 incl ude:

1,3,5-TNB; antinony; cadm um and nanganese. Because an RfD value or a CSF is not available for |ead, the UBK
nodel was used to evaluate the potential blood lead level for a future child exposed to Area A soil. The UBK
indicated a 45 percent probability that an exposed child woul d exhi bit unacceptable blood |ead |levels. Area

A soils contain ECOCs that exceed flora and fauna toxicity values and resulted in elevated Qs for

terrestrial ecological receptors including the Wiite-tailed Deer and the Bobwhite Quail. The

wei ght - of - evi dence approach indicates that Area A soil could adversely affect the terrestrial ecology of Site
12.

Cornwal I'is Cave aquifer groundwater has been inpacted by chlorinated solvents fromformer USTs in the
Industrial Area |ocated upgradient of Site 12. Goundwater in the underlying Yorktown-Eastover aquifer does
not exhibit the presence of chlorinated volatiles indicating that the Yorktown confining unit effectively
separates these two water-bearing units in the vicinity of Site 12. The Cornwallis Cave aquifer and the
Yor kt own- East over aquifer are not currently used for potable purposes. General water quality of these units
precludes their future potable use, however, no Commonweal th of Virginia or York County |laws or restrictions
currently prohibit the installation of groundwater wells in either aquifer. |f groundwater is used for

pot abl e purposes in the future, unacceptable human risks (i.e.,ICR> 1 x 10 - 04) will result fromthe
presence of TCE in the nedium Al though future potable use of groundwater is unlikely, groundwater as a
resource coul d be used for beneficial purposes such as watering | awmns or washing of cars. A RL of 16,000
Ig/L for TCE was cal cul ated for an adol escent or adult engaging in future beneficial use. TCE concentrations
in groundwater are bel ow the beneficial use RL value. Goundwater fromthe Cornwal lis Cave aquifer likely
di scharges to Ballard Creek surface water along the southeaster portion of Site 12. Concentrations of
volatiles in surface water sanples are relatively | ow and pose no unacceptable risk to human health and the
envi ronnent .

Human health risk and ecol ogi cal effects associated with Area B/ C and the Wod/ Debris Disposal Area fall
within the generally acceptable risk range and do not, by wei ght-of-evidence, indicate the potential for
adverse terrestrial inmpacts. Surface water and sedinent in Ballard Creek do not produce unacceptabl e human
health risks and pose mninal risk to the aquatic environnent.

8.0 DESCR PTI ON OF ALTERNATI VES

Based on the results of the RA, the FS report identified Area A soil (QUIII) as an ACC for which renedial
alternatives should be devel oped. Renmedial alternatives were al so devel oped for the groundwater in the event
that long-termnonitoring of groundwater indicated further degradati on of groundwater resource (i.e.,
groundwat er poses an unacceptable risk). These groundwater alternatives are presented in Appendix B of this
ROD. Because groundwater COCs do not exceed their correspondi ng beneficial use RL val ues, institutional
controls with long-termnonitoring was the selected alternative for groundwater. Specifics of the long-term
moni toring programfor groundwater will be devel oped as part of a long-termnonitoring work plan which will
be considered a primary docunment under the FFA. Ballard Creek will also be considered as part for the
long-termnonitoring for groundwater because shall ow groundwater ultimately discharges to this surface water
feature (QU V). Because Ballard Creek surface water and sedi nent pose no unacceptabl e human health risks or
adverse ecol ogical effects, renedial alternatives were not devel oped for these nedia. Because, human health
and ecol ogi cal risks associated with Area B/C soil, Wod/Debris Disposal Area soil (QUIV) were within
general ly acceptabl e ranges, renedial alternatives were not devel oped for this QU.

Various renedi al technol ogi es and process options were identified, screened, and eval uated during

the FS for QU IIIl. Utimately, the following six RAAs were devel oped for the renediati on of
contam nated soil in Area A

. Soi |l RAA 1: No Action

. Soi |l RAA 2: Institutional Controls, Mnitoring, and Erosion Control

. Soi |l RAA 3: Soil/day (or clay equivalent) Cover

. Soi | RAA 4: Excavation and Landfill D sposal

. Soi|l RAA 5: In Situ Solidification/Stabilization

. Soi|l RAA 6: Excavation and Soil Washing

A summary of each RAA is presented below. The cost and tine to inplenent are estinmated val ues.
8.1 Soil RAA 1: No Action

. Capital Cost: $0



. Annual Qperation & Mintenance (Q8&\) Cost: $0
. Soi | RAA net present worth (NPW: $0
. Tine to | npl enent: 0

Under the no action RAA, no additional remedial actions will be performed for the contam nated Area A soil at
Site 12. The no action alternative is required by the NCP to provide a baseline for conparison with other

RAAs that provide a greater |evel of response.

8.2 Soil RAA 2: Institutional Controls, Mnitoring, and Erosion Control

. Capi tal Cost: $450, 000

. Annual O&M Cost : $15, 000

. Soi | RAA NPW $680, 000

. Tinme to | npl enent: Less than six nonths

Under Soil RAA 2, institutional controls, a long-termsurface water nontitoring program and erosion
controls measures will be inplenented.

Institutional controls will include | and use restrictions in the WPNSTA Master Plan of Base instruction that
will Iimt future construction, residential devel opment, and placenent of new wells at Site 12.
The long-termnonitoring programwi |l include periodic surface water sanpling in the Area A stream channel

that discharges to Ballard Creek. At |least four sanples will be spaced al ong the stream channel and the
sanples will be analyzed for inorganics to ensure that soil contam nants do not migrate fromArea A and to
noni tor erosion along the stream channel.

The erosion control neasures will include rip rap and vegetative matting. The rip rap will line the entire
length of the Area A streamchannel, fromits beginning to the ponded area | ocated approxinmately 75 feet
nort hwest of the Station fence line. Erosion control will also renediate affected sedinents in the Area A
ditch stream channel be linmting direct contact by ecol ogical receptors. The vegetative matting will be

pl aced over steep slopes |ocated al ong the stream channel

within Area A

8.3 Soil RAA 3: Soil/Cay (or clay equival ent) Cover

. Capital Cost: $740, 000

. Annual O8M Cost : $21, 000

. Soi | RAA NPW $1, 100, 000

. Tinme to | npl enent: Less than one year

Under Soil RAA 3, a soil/clay (or clay equivalent) cover will be placed over the contam nated soil exceeding
the lead action linit of 400 ng/Kg to limt the potential for erosion, infiltration and direct

contact by human and terrestrial ecological receptors. The lead action limt is used as an indicator of the
extent of contanmination in Area A which received ash and debris fromthe incinerator and open burning. Oher
COCs are associated with the ash/debris and remediating lead in Area A soil also renedi ates other COCs such
as 1,3,5-TNB, antinmony, cadm um and manganese. The cover w |l consist of 12 inches of conpacted clay (or
clay equivalent), 6 inches of topsoil, and cover an area of approximately 7,400 square yards. In areas where
| oose, unconpacted ash material is situated on steep slopes, cover construction may not be feasible.

Dependi ng on the specifics of the renedial design |oose naterial nay be excavated, debris renoved, and spread
on top of the flat portion of Area A which is already affected (Figure 8-1). The cover will then be
constructed on the resulting soil pile. Periodically, the cover will be visually inspected and pat ched when
needed. This alternative also includes the sane institutional controls, nonitoring plan, and erosion control
nmeasures included under Soil RAA 2.

8.4 Soil RAA 4: Excavation and Of-Site Landfill D sposal

. Capital Cost: $4, 600, 000

. Annual O&M Cost : $14, 000

. Soi | RAA NPW $4, 800, 000

. Time to | npl enent: Less than one year

Under Soil RAA 4, the contaminated soil exceeding the lead action limt of 400 nmg/Kg will be excavated,



tested for Resource Conservation and Recovery Act (RCRA) characteristics to determine if it is hazardous or
non- hazardous, then transported for disposal at a permtted landfill facility. Approxinmately 11,000 cubic
yards of contaminated soil will require excavation and di sposal. The excavation area will be backfilled with
clean soil and revegetated. This alternative also includes the sane institutional controls, nonitoring plan,
and erosion control measures included under Soil RAA 2.
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8.5 Soil RAAS5: In Situ Solidification/Stabilization

. Capi tal Cost: $1, 200, 000

. Annual O&M Cost : $16, 000

. Soi | RAA NPW $1, 400, 000

. Tinme to | npl enent: Less than one year

Under Soil RAA 5, the contami nated soil exceeding the lead action limt of 400 ng/Kg will be mixed in situ
with cenment-based additives. The soil-cenent mixture will set and forma solid, non-leaching matrix (simlar
to a concrete nass). Then a soil/clay (or clay equivalent) cover will be constructed over the solidified
matri x and revegetated. Periodically, the cover will be visually inspected and patched as needed, and

I eaching tests will be conducted on the solidified matrix. Prior to the in situ treatment, treatability
studies will be conducted to determne the appropriate m xture of solidifying agents and additives, the
appropriate setting time, and the anticipated treatment results. This alternative al so includes the sane
institutional controls, nonitoring plan, and erosion control neasures included under Soil RAA 2.

8.6 Soil RAA 6: Excavation and Soil Washing

. Capi tal Cost: $2, 800, 000

. Annual &M Cost : $15, 000

. Soi | RAA NPW $2, 900, 000

. Tinme to | npl enent: Less than six nont hs

Under Soil RAA 6, the contaninated soil exceeding the lead action limt of 400 mg/Kg will be excavated and
sent through an on-site treatnent unit where it will undergo soil washing and soil leaching (i.e., acid

| eaching) treatnent. The excavation area will be backfilled with treated, clean soil. The recovered | ead
will be reused at a lead snelter facility, and the washwater and acid will be sent for further treatnent.
Prior to treatnment, treatability studies will be conducted to deternmi ne the appropriate m xture of washing
agents and additives, and the anticipated treatment results. This alternative al so includes the sane
institutional controls, nonitoring plan, and erosion control neasures included under Soil RAA 2.

9.0 SUWARY CF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

This section summari zes the conparative analysis of the RAAs devel oped for the contam nated soil in Area A
(QU Ill). The conparative analysis was based on the follow ng nine evaluation criteria: overall protection
of human health and the environment; conpliance with ARARs; |ong-term effectiveness/pernmanence; reduction of
toxicity, mobility, or volume through treatnent; short-termeffectiveness; inplenentability; cost; acceptance
by the Commonweal th of Virginia; and acceptance by the public. Table 9-1 provides definitions for several of
these evaluation criteria. Table 9-2summari zes the RAA eval uation using seven of the evaluation criteria.

The last two criteria, Commonweal th of Virginia acceptance and public acceptance are evaluated in Sections
9.8 and 9.9.

9.1 COverall Protection of Human Heal th and the Environnent

Under Soil RAAs 1 and 2, no renediation actions will be inplenmented to renove, treat, or isolate the

contam nated soil. Human and ecol ogi cal receptors may potentially have direct contact with Area A soil
contanmination which is |located at highly accessible depths (0 to 4 feet bgs). Soil RAA 2 provides sone
restrictions on the anmount of access that human receptors may have. These restrictions include institutional

controls that will limt future land use, |long-termsurface water nmonitoring that will nonitor the migration
of contam nants from Area A, and erosion control neasures that will mtigate the erosion of contam nated
soil. However, these restrictions will only mtigate, not conpletely elimnate, the potential for direct

human exposure and does not address potential exposure potential.

Like Soil RAAs 1 and 2, Soil RAA 3 allows the contamnated soil to remain untreated on site. However, Soil
RAA 3 includes a soil/clay (or clay equivalent) cover that will effectively prevent erosion and contam nant



as isolate the contam nated soil from human and ecol ogi cal receptors.

Thus, Soil RAA 3 will nore effectively reduce potential human health and ecol ogical risks conpared to Soil
RAAs 1 and 2. Soil RAA3 4, 5, and 6 will also effectively reduce potential risks to hunmans and ecol ogi cal
receptors by treating and/or disposing of the contam nated soil. However, conplete renmoval and treatnent of
the contam nated soil is not necessary to provi de adequate protection to human health and the environment.

mgration to Ballard Creek as wel |



TABLE 9-1

GLOSSARY OF EVALUATION CRITER A
SI TE 12, BARRACKS ROAD LANDFI LL
WPNSTA YORKTOAN, YORKTOMWW, VIRGA N A

Overall Protection of Human Health and the Environnent - addresses whether or not

an alternative provi des adequate protecti on and descri bes how ri sks posed through each

pat hway are elimnated, reduced, or controlled through treatnent engi neering or institutional
controls

Conpl i ance with ARARs/ TBCs - addresses whether or not an alternative will neet all of

the applicable or relevant and appropriate requirenents (ARARS), other criteria to be
considered (TBCs), or other Federal and state environnental statutes and/or provide grounds
for invoking a waiver.

Long-term Effecti veness and Pernmanence - refers to the nagnitude of residual risk and
the ability of an alternative to maintain reliable protection of human health and the
envi ronnent over time once cleanup goal s have been net.

Reduction of Toxicity, Mbililty, or Volume Through Treatnent - refers to the
anti ci pated performance of the treatnment options that nay be enployed in an alternative.

Short-term Effectiveness - refers to the speed with which the alternative achi eves
protection, as well as the renedys potential to create adverse inpacts on hunman health and
the environnent that nmay result during the construction and inplenentation period.

Inplenentability - refers to the technical and administrative feasibility of an alternative,
including the availability of nmaterials; and services needed to inplenent the chosen

sol ution.

Cost - includes capital and operation and nai ntenance costs. For conparative purposes,
provi des present worth val ues.



TABLE 9-2

SUMVARY OF THE SO L RAA EVALUATI ON
SI TE 12, BARRACKS ROAD LANDFI LL
W PNSTA YORKTOWN, YORKTOWN, VI RG NI A

Soi |l RAA 2
Institutional Controls, Soi|l RAA 4 Soil RAA 5
Soil RAA 1 Moni toring, and Erosion Soil RAA 3 Excavation and Landfill In Situ Solidification/ Soil RAA 6
Eval uation Criteria No Action Control Soil and Clay Cover Di sposal Stabilization Excavation and Soil Washing

OVERALL PROTECTI VENESS

(o] Human Heal th No protection. Low | evel of protection that
may not be adquate
considering the shall ow depths
(0 to 4 feet bgs)at which

contam nants are |ocated.

Adequate | evel of protection. Hi gh level of protection. Hi gh | evel of protection. Hi gh level of protection.

0 Envi ronnment al No protection. Low | evel of protection that
may not be adequate

consi dering the shall ow depths
(0 to 4 feet bgs)at which

contami nants are |ocated.

Adequate | evel of protection. Hi gh | evel of protection. Hi gh | evel of protection. Hi gh | evel of protection.

COWPLI ANCE W TH ARARs

0 Chenical -Specific
ARARs/ TBCs

0 Location-Specific
ARARs

0 Action-Specific ARARs
ARARSs

Not applicable to soil.

Not applicable.

Not applicable.

LONG TERM EFFECTI VENESS AND PERFORMANCE

0 Magni tude of Residual
Ri sk.

0 Adequacy and
Reliability of Controls

0 Need for 5-year Review

No reduction in risks.

Not applicable-no controls.

Review wi || be required to
ensure adequate protection of
human health and the

envi ronment .

Not applicable to soil.

Not applicable.

Not applicable.

M nimal risk reduction.

Controls will be reliable, but
may not be adequate.

Review wi || be required to
ensure adequate protection of
human health and the

envi ronment .

Not applicable to soil.

Can be designed to neet
| ocati on-specific ARARs.

Can be designed to neet
| ocation-specific ARARs.

Significant risk reduction.

Adequate and reliable
controls.

Review wi || be required to
ensure adquate protection of
human health and the

envi ronment .

Not applicable to soil.
Can be design to neet
| ocati on-specific ARARs.

Can be design to neet
| ocati on-specific ARARs.

Signi ficant risk reduction.

Adequate and reliable

controls.

Review wi || not be required
for QU IIl. WII be required
for QU IV.

Not applicable to soil.

Can be design to neet

| ocati on-specific ARARs.

Can be design to neet

| ocation-specific ARARs.

Significant risk reduction.

Adequate and reliable
controls.

Review wi || be required to
ensure adequate protection of

human health and the
envi ronment .

Not applicable to soil.
Can be design to neet
| ocati on-specific ARARs.

Can be design to neet
| ocati on-specific ARARs.

Significant risk reduction.

Adequate and reliable

controls.
Review wi |l not be required
for QU III. WII be required
for QU IV



Evaluation Criteria
REDUCTI ON OF TOXI CI TY, MOBILITY,

0 Treatnment Process Used

0 Anpunt Destroyed or
Treat ed.

0 Reduction of Toxicity,

Mobility, or Volunme

Through Treat nent

0 Residual s Remaining
After Treatment.

0 Statutory Preference for
Tr eat ment

SHORT- TERM EFFECTI VENESS

0 Community Protection

0 Worker Protection

0 Environnental |npact

0 Time Until Actionis

Conpl ete

Soil RAA 1
No Action

OR VOLUME THROUGH TREATMENT

No treatment process.

Not applicabl e-no treatnent.

Not satisfied.

Potential risks to the
community will not be
increased.

No risks to workers.

No addi tional
i npacts.

envi ronment al

Not applicable.

Soi |l RAA 2
Institutional Controls,
Moni toring, and Erosion

Control

No treatment process.

Not applicabl e-no treatnent.

Not satisfied.

Potential risks to the
community will be increased,
but these risks will be m nimal
and easy to control.

Potential risks to workers wll
be mi nimal and easy to
control .

No addi ti onal
i npacts.

envi ronment al

Less than six nonths.

TABLE 9-2 (Conti nued)

SUMVARY OF THE SO L RAA EVALUATI ON

SITE 12,

BARRACKS ROAD LANDFI LL

W PNSTA YORKTOWN, YORKTOWN, VI RGI NI A

Soil RAA 3

Soil and Clay Cover

No treatment process.

None.

None.

Not applicable-no treatnent.

Not satisfied.

Potential risks to the
community will
but these risks will
and easy to control.

Potential risks to workers will
be minimal and easy to
control .

No addi ti onal
i npacts.

envi ronment al

Less than one year.

be increased,
be mi ni mal

No addi ti onal
i npacts.

Soi|l RAA 4
Excavation and Landfill
Di sposal

No treatment process.

None.

Reduction in toxicity,
mobi lity, and volume of the
soi | contam nants.

Not applicable-no treatnent.

Not satisfied.

Potential risks to the
community will be increased,
but these risks will be
control |l ed.

Potential risks to workers wll
be easy to control.

envi ronment al

Less than one year.

Soil RAA 5
In Situ Solidification/
St abi | i zation

In situ solidification/
stabilization.

The majority of the
contam nation wll

Reduction in nmobility of the
soi |l contam nants.

The solidified/stabilized
matrix.

Satisfied.

Potential risks to the
community will be increased,
but these risks will be
control |l ed.

Potential risks to workers will

be easy to control.

No addi tional environnental

i npacts.

Less than one year.

be treated.

Soil RAA 6
Excavation and Soil

Soi | washing and acid
| eachi ng.

The majority of the

contami nation wll be treated.

Reduction in toxicity,

nobi lity, and volune of the
soi |l contam nants.

Clean soil.

Sati sfied.

Potential risks to the
community will be increased,
but these risks will be

control | ed.
Potential risks to workers will

be easy to control.

No addi tional environnental

i npacts.

Less than six nonths.

Washi ng



TABLE 9-2 (Conti nued)

SUMVARY OF THE SO L RAA EVALUATI ON
SI TE 12, BARRACKS ROAD LANDFI LL
W PNSTA YORKTOWN, YORKTOWN, VI RG NI A

Soi |l RAA 2
Institutional Controls, Soil RAA 4 Soil RAA 5
Soil RAA 1 Moni toring, and Erosion Soil RAA 3 Excavation and Landfill In Situ Solidification/ Soil RAA 6
Eval uation Criteria No Action Control Soil and Clay Cover Di sposal Stabilization Excavati on and Soil Washing
| MPLEMENTABI LI TY
0 Ability to Construct and No construction or operation Steep terrain will conplicate Steep terrain and | oose, Steep terrain and | oose, Steep terrain and | oose, Steep terrain and | oose,
Operate activities. construction. unconpacted ash material will unconpacted ash nmaterial will unconpacted ash material wll unconpacted ash material wll
conplicate construction. conplicate construction. conplicate construction. conplicate construction. conplicate construction.
Debris and subsurface
heterogeneities may inhibit the
in situ mxing process.
0 Ability to Mnitor No nonitoring plan for Monitoring plan will neasure Monitoring plan will neasure Monitoring plan will measure Monitoring plan will neasure Monitoring plan will neasure
Ef f ecti veness measuring effectiveness. the alternative's effectiveness. the alternative's effectiveness. the alternative's effectiveness. the alternative's effectiveness. the alternative's effectiveness.
0 Availability of Services No services or equi pnent Services and equi pnent Serivces and equi pnent Services and equi pnent Servi ces and equi pment Services and equi pnent
and Capacities, required. shoul d be readily avail able. shoul d be readily avail able. shoul d be readily avail able. shoul d be readily avail able. shoul d be readily avail able.
Equi pment Hi ghly dependent on the
availability of an off-site
landfill.
0 Requirenents for None required. Must submit semi annual Requires coordination with the Coordination with the Requi res coordination with the Requires coordination with the
Agency Coordi nation reports to docunent sanpling. Station Public Departnment of Transportation Station Public Station Public
Wor ks/ Pl anni ng Departnent. for off-site transport of soils; Wor ks/ Pl anni ng Departnent. Wor ks/ Pl anni ng Departnent.

federal state acceptance of
off-site facility is required;
coordination with the Station
Publ i c Works/ Pl anni ng

Depart nent .

COST(Net Present Worth) $0 $680, 000 $1, 100, 000 $4, 800, 000 $1, 400, 000 $2, 900, 000



Based on this information, Soil RAA 1 provides no protection of human health and the environnment, Soil RAA 2
provides a low | evel of protection that may not be adequate considering the shall ow depths at which the
contam nants are located, Soil RAA 3 provides an adequate |evel of protection, and Soil RAAs 4, 5, and 6
provide a high | evel of protection that is not necessary.

9.2 Conpliance with ARARs

Because chemi cal -speci fic ARARs have not been promul gated for contamnants in soil, an evaluation of

conpl i ance with chem cal -specific ARARs is not necessary. No action-specific or |ocation-specific ARARs
apply to Soil RAAs 1 and 2. Action-specific and | ocation-specific ARARs do apply to Soil RAAs 3, 4, 5, and
6; these alternatives can be designed to neet all applicable ARARs. The follow ng action-specific ARARs (or
portions of these ARARs) apply: RCRA Subtitle C, National Ambient Air Quality Standards, Virginia Solid
Wast e Managenent Regul ations, Toxic Substance Control Act (TSCA) - PCB Spill deanup Policy, Virginia

Hazar dous Waste Regul ations, Landfill dosure and Post-d osure Care, Virginia Stormwater Managenent and
Erosi on and Sedi ment Control Regul ations, and Virginia Anbient Air Quality Standards.

9.3 Long-Term Ef fecti veness and Per nanence

Soil RAA 1 does not provide |long-termeffectiveness and permanence. This is because Soil RAA 1 all ows human
and ecol ogi cal receptors to have unlimted exposure to the contamnated soil. Like Soil RAA 1, Soil RAA 2
allows the contam nated soil to remain untreated on site. However, Soil RAA 2 includes institutional
controls, long-termnonitoring, and erosion control neasures to nmanage the soil contam nants. Regardl ess, the
contanmi nants are |located at such shallow accessible depths (0 to 4 feet bgs) that Soil RAA 2 will only
provide limted effectiveness and pernanence.

Soil RAAs 3, 4, 5, and 6, on the other hand, provide higher |levels of effectiveness and pernmanence by either
elimnating or further nitigating the potential soil risks associated with Area AL The effectiveness of Soil
RAAs 3 and 5, however, is extrenely dependent on the effectiveness of |ong-term maintenance of the soil/clay
(or clay equivalent) cover and/or the solidified matrix.

9.4 Reduction of Toxicity, Mbility, or Volune Through Treat nment

Soil RAAs 1, 2, 3, and 4 do not involve treatnent processes so these alternatives will not reduce toxicity,
nobi lity, or volune of the soil contami nation through treatment, nor will these alternatives satisfy the
statutory preference for treatnent. Soil RAAs 5 and 6 involve treatnment processes so these alternatives wll
satisfy the statutory preference for treatnent. Under Soil RAA 5, the treatnment process
(solidification/stabilization) will reduce the mobility of the soil contam nants. Under Soil RAA 6, the
treatment process (soil washing) will reduce the nmobility, toxicity, and volume of the soil contam nants.

9.5 Short-Term Effectiveness

I mpl emrent afion of Soil RAA 1 does not increase risks to the community or to workers because no actions will
be taken. Soil RAAs 2 and 3 may slightly increase risks during the periodic sanpling events and during
construction of the rip rap and vegetative natting, but these risks will be mnimal and easy to control.
Soil RAA 3 may further increase risks during construction of the soil/clay (or clay equival ent) cover, but

these risks will also be minimal and relatively easy to control. Soil RAAs 4, 5 and 6 will present the nost
short-termrisks because they invol ve extensive soil excavation and backfilling, activities. |In addition,
Soil RAAs 5 and 6 include treatment processes, and Soil RAA 4 includes transportation of the contam nated
soil, which will necessitate extensive handling of the contam nated naterial.

9.6 |Inplenentability

Soil RAA 1 is the nost inplementable alternative. Soil RAA 2 is the next nost inplenmentable alternative
because it only involves surface water sanpling and construction of rip rap and vegetative matting. The
remai ning RAAs (Soil RAAs 3, 4, 5, and 6) are not as easily inplemented because they invol ve cover
construction, soil excavation and backfilling, transportation of contam nated materials, and/or treatnent
processes. The inplenentability of all of the alternatives, with the exception of Soil RAA 1, will be
inpacted by the steep terrain |ocated along the streamchannel at Area A. This will conplicate the

construction of rip rap and vegetative nmatting and excavation/backfilling activities. Sone steep areas nay
be i naccessible to conventional construction equiprment. |In addition, construction and excavation activities
will be difficult in areas that contain | oose, unconpacted ash material. Under Soil RAA 5, in situ soil

m xing may be inhibited by the debris that is located within Area A and by subsurface heterogenities.



Wth the exception of Soil RAA 1, all of the alternatives will require extensive coordination with the
Station Environnental Directorate, Public Wrks/Planning Departnent. Soil RAA 4 will also require
coordination with the Department of Transportation and Commonweal th and Federal acceptance of the off-site
di sposal facility. Al required services, materials, and/or technol ogi es should be readily avail abl e under
all six alternatives.

9.7 Cost

In terms of NPW the no action alternative (Soil RAA 1) would be the | east expensive RAA to inplenent,
followed by Soil RAA 2 , Soil RAA 3, Soil RAA 5, Soil RAA 6, and then Soil RAA 4. The estinated NPWval ues,
in increasing order, are

. $0 (Soil RAA 1: No Action)

. $680, 000 (Soil RAA 2: Institutional Controls, Mnitoring, and Erosion Control)
. $1, 100,000 (Soil RAA 3: Soil/Cay [or clay equival ent] Cover)

. $1, 400,000 (Soil RAA5: In Situ Solidification/Stabilization)

. $2, 900, 000 (Soil RAA 6: Excavation and Soil Washing)

. $4, 800,000 (Soil RAA 4: Excavation and Of-Site Landfill D sposal)

These costs do not include the cost associated with a long-termnonitoring programfor QU V. Assunming that a
m ni mum of nine existing wells, three newWy installed wells and seven surface water/sedi ment |ocations will
be sanpl ed semi-annually over a thirty year period, a net present worth cost of $1,174,000 was derived. This
cost will be refined as a long-termnonitoring work plan is devel oped by the Navy, USEPA Region Ill and the
Commonweal th of Virginia (see Appendi x B).

9.8 Commonweal th Acceptance

The Commonweal th of Virginia concurs with the remedy selected for Site 12, nanmely: Soil RAA 3 (Soil/day [or
clay equivalent] Cover) for contamnated soil in Area A (QU I11); no action for the soils in Area B/ C and
Wyod Debris Area (QU I1V); and property use restrictions, along with long-termnonitoring, for Site 12
groundwat er and Bal l ard Creek surface water and sedinents (QU V).

9.9 Comunity Acceptance

The DoN solicited input fromthe public on the renedial action alternatives described in this ROD, and held a
public neeting to hear the community's concerns. Based on comments received, the public appears to support
the selected remedy. The public's questions and comments, and DoN s responses, are presented in the

Responsi veness Summary at the end of this ROD, and the transcript of the public nmeeting, is presented in
Appendi x B.

10.0 THE SELECTED REMEDY
This section of the ROD presents the selected remedy for Site 12. The following information is presented: a
remedy description, which includes the rationale behind the renedy sel ection; the performance standards to be

attained at the conclusion of the renedy; and the costs estimated to inplenent the renedy.

10. 1 Renedy Description

The selected renedy for Site 12 includes Soil RAA 3: Soil/day (or clay equivalent) Cover for QJ IIl, no
action for QU IV, and a |long-termgroundwater, surface water, and sedi nent nonitoring programfor QU V.
(Figure 8-1 depicts Soil RAA 3). Thus, the selected remedies will include the follow ng:
QUIIl - Area A Soil
. Excavating the soil and the renmoval of debris |ocated on steep slopes, spreading
excavated soil over flat portions of Area A and backfilling the excavated area with
clean soil.
. Pl aci ng and conpacting 12 inches of clay or a nmaterial with simlar perneability

over the resulting soil pile (approximately 7,400 square yards). Placing and
conpacting six inches of topsoil over the clay/clay equivalent naterial.

. Construction of erosion control along the steep slopes |ocated along the stream



channel within Area A

. I npl enenting | and use restrictions in the Station Master Plan and |long-term
nonitoring of surface water at Area A

QJ IV - Area B/C, Wod/Debris D sposal Area Soils

. No Action

QU V - Goundwater Ballard Creek Surface Water and Sedi nents

. I npl erenting property/aquifer use restrictions throughout Area A, Area B/ C and
the Wod/ Debris Disposal Area in the Station Master Plan to ensure that
groundwater at Site 12 is not used as a drinkabl e source.

. I mpl emrenting | ong-termnonitoring of groundwater from shallow and deep wells
across the study area, and surface water and sedinment fromBallard Creek and its
tributaries. The details of this nmonitoring program(e.g., sanpling |ocations,
frequency, and analyses) will be identified in a long-termmonitoring work plan, a
pri mary document in the FFA

10.1.1 The Selection of Soil RAA 3: Soil/Cay (or clay equivalent) Cover for QU III

Based on the results of the alternative evaluation, Soil RAA 3: Soil/Cay (or clay equival ent) Cover was
selected as the renedy for the contam nated soil at Area A (QU I11l) because it provides the nost appropriate,
cost-effective level of protection considering the nature of the contami nation. Because the contam nated

soil is located at shallow, highly accessible depths (fromO to 4 feet bgs), a physical barrier to prevent
erosion and direct exposure is necessary. A soil/clay (or clay equivalent) cover will provide such a
barrier, provided it is naintained over tine, the cover will effectively isolate the contanminated soil. Soil

RAAs 4, 5, and 6 (Excavation and Of-Site D sposal, In Situ Solidification/ Stabilization, and Excavation and
Soi| Washing) nay al so prevent erosion and direct exposure by actively renoving, treating, or disposing of
the contam nated soil. However, these RAAs are not as easily inplenented, and/or do not provide in increase
with respect to cost benefit conpared to the soil/clay (or clay equivalent) cover alternative. Soil RAA 4
requi res excavation/transportati on/backfilling of approxi mately 11,000 cubic yards of contam nated soil, Soil
RAA 5 requires in situ mxing which nay be inpeded by subsurface obstructi ons and heterogenities, and Soil
RAA 6 requires nobilization of an on-site soil washing system and excavation/treatnent/backfilling of

approxi mately 11,000 cubic yards of soil. Soil RAA 3 only requires the construction of a 12 inch soil/clay
(or clay equivalent) cover over approximately a 7,400 square yard area. In addition, the costs estinated for
Soil RAAs 4, 5, and 6 ($4.8 mllion, $1.4 nillion, and $2.9 mllion, respectively) exceed the cost estinated
for Soil RAA 3 ($1.1 million).

10.1.2 The Sel ection of the No Action Alternative for QU IV

RAAs were not proposed for Area B/ C soil and Wod/ Debris Disposal Area soil (QU 1V) because of the limted
risk to human health and ecol ogical receptors by soil COCs in these areas. As such, the No Action
Alternative was sel ect ed.

10.1.3 The Selection of Institutional Controls and a Long-Term G oundwat er, Surface Water, and Sedi nment
Moni toring Programfor QU V

As explained earlier in this ROD, the risks associated with groundwater at Site 12 are within acceptable
limts as long as people do not drink the groundwater. Although COCs were detected in Ballard Oeek's
surface water and sedi nent, they do not pose unacceptable risks to human health or the environment. The
level s of contanination are low, and treatment of the sedi ment woul d require dredging that would be nore
harnful to the environment than the presence of the contam nation.

For these reasons, the PRAP for this Site recormended that no renedial action be taken with respect to the
groundwater at Site 12 or the surface water and sedinent of Ballard Creek. The Proposed Pl an did recomend,
however, a long-termnonitoring programfor the groundwater, surface water and sedi ment.

In response to USEPA's coments on the PRAP, the original proposal was nodified. The remedy for Site 12
groundwat er now includes institutional controls (i.e., land use restrictions) to ensure that the groundwater



is not used as a drinking water source. |In addition, the DoN will performlong-termnonitoring of Site 12
groundwat er and Ballard Creek's surface water and sedinent. Long-termnonitoring will help to ensure that
the groundwater quality and surface water/sediment quality do not further deteriorate. This nonitoring
programwi ||l be inplenmented in addition to the long-termmonitoring specified for Area A (QJ I11) under Soil
RAA 3. The QU V nonitoring programwi Il include periodic sanpling and anal ysis of groundwater in the

Cornwal i s Cave (shallow) and Yorktown- Eastover (deep) aquifers, surface water and sedinment in Ballard O eek.
Fi sh tissue and/or sedinment toxicity testing may al so occur. The details of the program (e.g., sanpling

| ocations, frequency, duration, and analyses) will be identified in a long-termnonitoring work plan. If the
noni toring programindi cates that groundwater, surface water, or sedinment quality is deteriorating,

remedi ati on of these nedia may be reconsidered. Results of long-termnonitoring will be evaluated as part of
the five year review to determ ne whether the response action is protective of human health and the

envi ronnent, analyze newy promnul gated or nodified requirements of Federal or Commonwealth of Virginia
environnental |laws to determine if they are ARARs and potential changes to nonitoring indicators.

10.2 Performance Standards
10.2.1 Soil/day (or clay equivalent) Cover and Erosion Control Measures

The soil/clay (or clay equivalent) cover and erosion control neasures will be constructed for QU III
to the followi ng performance standards.

The soil/clay (or clay equivalent) cover will mninize erosion and potential infiltration of precipitation.
The cover will consist of 12 inches of conpacted clay or a simlar material which provides an in-place
pernmeability simlar to 12 inches of conpacted clay. Six inches of topsoil will be placed on top of the clay
or clay equivalent to sustain a vegetative cover.

Erosi on control neasures may al so include the construction of rip rap and the addition of clean fill naterial
lining the entire length of the Area A stream channel that discharges to Ballard Creek.

The soil/clay (or clay equivalent) cover and erosion control neasures described in RAA 3 are intended to
limt the potential for erosion of organic and inorganic contaninants detected in Area A to Ballard Creek.
RAA 3 will also prevent the direct contact of contaminated Area A soils by current hunan, terrestrial, and
aquatic receptors. The extent of the cover will be sufficient to cover contam nated soils containing |ead
concentrations of 400 ng/Kg or greater. The extent of the cover will also address soil exhibiting PCB
contami nati on exceeding the TSCA-PCB Spill deanup Policy Cean Soil value of 1.0 ng/Kg total PCBs. The 400
ng/ Kg | ead val ue is an USEPA action limt for soil |ead derived using the UBK nodel. Because el evated |ead
level s are associated with the presence of ash and affected soils at Area A, this RL is protective of both
human health and aquatic and terrestrial ecol ogical receptors. Table 10-1 presents COCs and correspondi ng RL
values for Area A soils which will be addressed by RAA 3.

Long-termnonitoring and five year reviews will be conducted as part of RAA 3 (as per the NCP) to determne
that the renedy prevents erosion of soil-borne contam nants and precludes direct contact by hunans and

ecol ogical receptors. Five year reviews are intended to eval uate whether the response action renains
protective of public health and the environnent. The review will consist of a review of docunented
operations, naintenance of the site, review of long-termnmonitoring results, analysis of newly pronul gated or
nodi fied requirements of Federal or Commonweal th of Virginia environnental |laws to determine if they are
ARARs and possibly a site visit. A further objective of the five year reviewis to consider the scope of O&M
for the cover at Area A the frequency of repairs, potential changes in nonitoring indicators, costs and how
overall actions relate to protectiveness.

10. 21 Long- Term Moni toring

Shal | ow and deeper groundwater, and Ballard Oreek surface water and sedinents (QU V) will be subjected to
| ong-t erm noni tori ng.

Long-termnonitoring will be conducted to determine the potential inpact of TCE in shallow groundwater on
deeper groundwater and the water quality of Ballard Creek. Goundwater nonitoring will be conducted and wl |
require reviews of a mninumof every 5 years as per the NCP. Ballard Oreek surface water and sedinents wl |
be nmonitored as agreed to by the parties to determne tenporal effects on the concentration of COCs. Fish
tissue and/or toxicity testing nay al so be considered as part of the surface water and sedi nent nonitoring
effort.

Moni tori ng of groundwater and surface water will be conducted to assure that surface water concentrations of



TCE in Ballard Creek proper do not exceed the Virginia Water Quality Standard for surface water of 807lg/L.
Agai n, because of the future | and use restrictions associated with contam nation in groundwater, groundwater
will be nonitored with reviews occurring at a minimumevery 5 years as per the NCP. Surface water and

sedi ment nmonitoring of Ballard Creek will be conducted as agreed to by the parties. Table 10-2 presents
ecol ogical COCs and trigger values pertinent to the long-termnonitoring effort for QU V. Exceedence of
trigger values could result in the reevaluation of the selected remedy.



Chem cal of Concern

1, 3,5-Trinitrobenzene

Ant i mony

Cadm um

Manganese

Lead

Not es:

TABLE 10-1

AREA A SO L REMEDI ATI ON LEVELS
SITE 12 - OPERABLE UNIT NUMVBER 111
NAVAL WEAPONS STATI ON YORKTOMN

YORKTOMN, VIRG NI A

Maxi mum Det ect ed Human
Concentration Health RL
(my/ Kg) (ng/ Kg)
3.7 6

28. 5L 170

25.7 65

1, 230 3, 000

9, 100( 1) 400*

(1) Obtained froma shall ow subsurface soil sanple.
Human Health RLs derived using a current |and use (i.e., trespasser scenario) unless otherw se noted.
my/Kg - mlligrans per kil ogram

* - Lead action level derived from UBK nodel .

RL - Renedi ation Level

Basi s of Goal

Protection of Human Heal t h/ Current
| and use scenario

Prot ection of Human Heal t h/ Current
| and use scenario

Protection of Human Heal t h/ Current

| and use scenario. RAA 3 also
protects ecol ogi cal receptors/Prevent
potential erosion to Ballard Creek

Prot ection of Human Heal t h/ Current
| and use scenario

Protection of Human Heal t h/ Current

| and use scenario. RAA 3 also
protects ecol ogi cal receptors/Prevent
potential erosion to Ballard Creek



TABLE 10-2

LONG TERM MONI TORI NG TRI GGER VALUES
SI TE 12 - OPERABLE UNI T NUMBER V
NAVAL WEAPONS STATI ON YORKTOMWN
YORKTOMN, VIRG NI A

Basi s

Ri sk/ Beneficial Use Scenario
VDEQ - WX
TBD
TBD
TBD
TBD
TBD
TBD
TBD

ICR =1 x 10-04

Chemni cal of Concern Medi um of Concern Trigger Val ue
Tri chl or oet hene G oundwat er 16, 000 19/ L
Tri chl or oet hene Surface Vater 807 1g9/L
PAHs Sedi ment NA
PCBs Sedi nent NA
Cadm um Sedi ment NA
Manganese Sedi ment NA
Si | ver Sedi ment NA
Ant i mony Sedi ment NA
Beryllium Sedi ment NA
Not es:
NA = Not Available
TBD = To be determ ned during the devel opnent of the long-term nonitoring work plan
VDEQ = Virginia Departnment of Environnental Quality
WX = Witer Quality Criterion for the protection of human health at
PAHs = Pol ynucl ear Aromati c Hydrocarbons
PCBs - Polychlorinated Bi phenyls

ug/ L m crograns per liter



10.3 Estimated Costs

The followi ng costs were estimated for the Soil RAA 3: Soil/day (or clay equival ent) Cover

. Capital Cost: $740, 000 (includes cover and erosion control neasures)
. Annual &M Cost : $21,000 (includes 30 years of cover maintenance and

30 years of surface water nonitoring at 4 |ocations)
. Net Present Wrth: $1, 100, 000

The followi ng costs were estimated for the long-termmonitoring programfor QU V:

. Capital Cost: $30, 300 (includes installation of 3 new wells)
. Annual &M Cost : $74, 400 (includes 30 years of sem -annual nonitoring)
. Net Present Worth: $1, 174, 000

The actual cost associated with the long-termnonitoring programfor QU V will be established in the
| ong-term noni toring work plan.

11.0 STATUTCORY DETERM NATI ONS

A sel ected remedy nust satisfy the requirements of CERCLA, Section 121, including: protection of human
health and the environment; conpliance with ARARs; cost effectiveness; utilization of permanent solutions and
alternative treatnent technol ogi es or resources recovery technol ogi es to the maxi numextent practicable; and
preference for treatnent that reduces toxicity, nobility, or volume as a principal elenent (or provide an
expl anation as to why this preference is not satisfied).

The eval uati on of how the selected renedy for Site 12 satisfies these CERCLA requirenents is presented bel ow
11.1 Protection of Human Health and the Environnent

The selected remedy will provide overall protection of human health and the environment. Provided it is
adequat el y mai ntained, the soil/clay (or clay equivalent) cover will prevent human and ecol ogi cal receptors
(with the exception of burrow ng aninmals) fromcontacting the contam nated soil. Thus, the cover wll
alleviate the potential erosion of soil-borne contam nants and potential human and ecol ogical risks. The
alternative will provide additional protection by including institutional controls and | ong-term nonitoring
(for both QW IIl and QU V). The institutional controls will restrict future land use at Site 12 further
mtigating the potential for direct exposure and potential risks. Simlarly, the |ong-termnonitoring
prograns will provide a warni ng mechani sm agai nst contam nant concentrations that nay increase to |levels
above trigger concentrations. Thus, the nmonitoring prograns will further mtigate the potential for direct
exposure and potential risks. Finally, the erosion control nmeasures will inpede the erosion of contami nants
fromArea A Thus, the potential for receptors |ocated downstreamof the site to contact eroded,

contami nated soil will be mtigated. The selected renedy will entail a review by the | ead agency every five
years (as per the NCP) to ensure continued protection of human health and the environnent.

11.2 Conpliance with Applicable or Rel evant and Appropriate Requirements (ARARs)

Because chemi cal - speci fic ARARs have not been promul gated for contam nants in soil, an eval uation of
conpl i ance with chem cai-specific ARARs is not necessary. However, to-be-considered (TBC) risk-based
criteria were identified for contam nated soil. The selected renedy will conmply with TBCs, which include the

USEPA | ead action level of 400 ng/Kg. This action |level was obtained fromthe Revised Soil Lead Qui dance for
CERCLA Sites and Corrective Action Facilities (OSVWER Directive 9355.4-12, July 14, 1994). It is a

non- enf orceabl e contam nant | evel intended as a guideline for cleanup of lead in soil. The selected renedy
can al so be designed to conply with all applicable action-specific and | ocation-specific ARARs such as the
TSCA-PCB Spill deanup Policy (see Tables 11-1 and 11-2).

11.3 Cost-Effectiveness

Cappi ng of the |ead-contami nated soil will provided a cost-effective remedy. O the four RAAs that provide
adequate protection to human health and the environment (Soil/Cday [or clay equival ent] Cover, Excavation and
Of-Site Landfill Disposal; In Situ Solidification/Stabilization; and Excavati on and Soil Washing), the
Soil/Cay (or clay equivalent) Cover is the | east expensive alternative. The NPWis approximtely $1, 100, 000
conpared to $1, 400, 000, $2, 900, 000, and $4, 800,000 for the other three alternatives. Therefore, the
Soil/day (or clay equivalent) Cover RAA is also the nost cost-effective alternative.



11.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es

The selected renedy will present a permanent solution for Site 12. Provided they are adequately maintai ned
over tine, the soil/clay (or clay equival ent) cover, erosion control and vegetative matting, will present a
permanent, long-termsolution for the contam nated soil at Site 12. Provided they are enforced over time
the institutional controls will also present a pernanent, |ong-termsolution for potential exposure to
contami nated soil. Finally, the long-termnonitoring program (including surface water nonitoring under Soi
RAA 3, and groundwater, Ballard Creek surface water, and sedi ment nonitoring under the QU V nonitoring
progran) will provide a permanent, long-termsolution for evaluating contanmi nant |evels over tine. The

sel ected renedy, however, does not utilize alternative treatment technol ogies



TABLE 11-1

LOCATI ON- SPECI FI C ARARs AND TBCs
FEASI BI LI TY STUDY, CTO 0311
SI TE 12, BARRACKS ROAD LANDFI LL
WPNSTA YORKTOAN, YORKTOMW, VIRA N A

Gtation Requi r errent
FEDERAL/ LOCATI ON- SPECI FI C

The Endangered Speci es Act of 1973
(16 USC 1531) (40 CFR Part 502)

Requires action to conserve endangered and
threatened species and their critical habitats.

Devel ops procedures for the protection of
ar chaeol ogi cal resources.

Nati onal H storic Preservation Act
(32 CFR Parts 229 and 229. 4;
43 CFR Parts 107 and 171.1-5)

EPA policy to protect groundwater for its
hi ghest present or potential beneficial use. The
strategy designates three categories of
groundwat er :
Class 1 - Special Gound Waters
Cass 2 - CQurrent and Potential Sources of
Drinking Water and Waters
Havi ng O her Beneficial Uses
Cass 3 - Goundwater Not a Potenti al
Source of Drinking Water and of
Limted Beneficial Use

G oundwat er Protection Strategy

Executive Order 11990, Protection of Action to mnimze the destruction, |oss or
Wet | ands; 40 CFR 6, Appendi x A; excluding degradation of wetlands.

Sections 6(a)(2), 6(a)(4), 6(a)(6); 40 CFR

6. 302

The Fl ood Pl ain Standard
40 CFR 270. 14(b)(11)(iii)

I nformati on concerning the |ocation of Site 12
with respect to the 100 year flood plain.

ARAR/ TBC Det er mi nati on

Potential |y applicable.

Applicable to any excavation on site.

I f archaeol ogi cal resources are
encountered during soil excavation,
they must be revi ewed by Federal
and Commonweal t h ar chaeol ogi st s.

TBC requi renent.

Rel evant and appropri ate.

Potential |y applicabl e.

Coment s

The Virginia Departnent of
Environnental Quality (VDEQ will

be notified of this project and the
Navy requests the invol venent of the
Virginia Board of Gane and Inl and

Fi sheries for determ nation of
endanger ed species or habitats.

Conpl i ance can be nmet by submtting
copies of work plans to the Virginia
Departnent of H storic Resources
(VDHR) .

G oundwater in the surficial aquifer is

considered a dass 3.

Wet | ands are present on and near the

site and could potentially be inpacted

by renedial response actions.



TABLE 11-1 (Conti nued)

LOCATI ON- SPECI FI C ARARs AND TBCs
FEASI BI LI TY STUDY, CTO 0311

SITE 12,

BARRACKS ROAD LANDFI LL

WPNSTA YORKTOAN, YORKTOMW, VIRA N A

CGtation
STATE/ LOCATI ON- SPECI FI C

Virginia Wtl ands Regul ati ons (VR 450-01-
0051)

Virgi nia Endangered Species Act and Virginia
Board of Game and Inland Fisheries; Code of
Virginia Sections 29.1-563 et seq. and 29-100
et seq.

Virginia Water Protection Pernmt Regul ations
(VR 680-15-01)

Chesapeake Bay Preservation Act, Code of
Va. Sec. 10.1-2100 et seq., and the
Chesapeake Bay Preservation Area

Desi gnati on and Managenent Regul ati ons
(CBPA Regul ations) (VR 173-02-01)

Requi r enent

Regul ates activities that inpact wetl ands.

Action to conserve endangered species or

t hreat ened speci es, including consultation with
the Virginia Department of Gane and Inl and

Fi sheries, the Virginia Departnent of

Agricul ture and Consuner Services, and the
Virginia Departnent of Conservation and
Recreati on.

Del i neates the procedures and requirenents to

be followed in connection with activities such

as dredging, filling, or discharging any

pol lutant into, or adjacent to, surface waters, or
any activity which inpacts the physical,

chemi cal, or biological properties of surface

wat er (includi ng wetl ands).

Requires that certain locally designated tidal
and nontidal wetlands, as well as other sensitive
| and-di sturbing activities, removal of

| and areas, be subject to limtations regarding
veget ati on, use of inpervious cover, erosion

and sedi nent control, stormwater managenent,

and ot her aspects of |and use that nay have
effects on water quality.

ARAR/ TBC Det er mi nati on

Potentially applicable to activities
that could inpact site wetlands.

Potential |l y applicabl e.

Potential |l y applicabl e.

Potential |y applicabl e.

Comment s

Activities that could inpact wetl ands
will conply with regul ations.

The Commonweal th will be notified
of this project and the Navy request
determ nati on of endangered species
or habitats fromthe Commonweal t h.

Serve as the Commonweal th's
certification procedure related to the
U S. Arny Corps of Engineers °404
Permt.

The CBPA requirenents are
adm ni stered by a | ocal board.



TABLE 11-2

POTENTI AL ACTI ON- SPECI FI C ARARs AND TBCs
SI TE 12, BARRACKS ROAD LANDFI LL
WPNSTA YORKTOMWN, YORKTOMN, VIRG NI A

Ctation
FEDERAL/ ACTI ON- SPECI FI C

DOT Rul es for Hazardous Materials Transport
(49 CFR Parts 107 and 171. 1-500)

Resour ce Conservation and Recovery Act
(RCRA) Subtitle C

Identification and Listing of
Hazar dous Waste (40 CFR Part 261)

Treatment, Storage, and D sposal
(TSD) of Hazardous Waste
(40 CFR Parts 262-265, 266)

Mani f est Systens, Recor dkeepi ng,
and Reporting (40 CFR Part 264,
Subpart E)

Rel eases from Solid Waste
Managenent Unites (40 CFR Part
264, Subpart F)

Use and Managenent of Containers
(40 CFR Part 264, Subpart 1)

Nat i onal Em ssions Standards for Hazardous
Air Pollutants (NESHAPs) (40 CFR Part 61)

Toxi ¢ Substance Control Act (TSCA) - PCB
Spill deanup Policy (40 CFR Part 761)

Requi r enent

Regul ates the transport of hazardous waste
mat eri al s i ncl udi ng packagi ng, shipping, and
pl acar di ng.

Regul ates the treatnment, storage, and di sposal
of hazardous wast e.

Regul ati ons concerning determ nati on of
whet her or not a waste is hazardous based on
characteristics or |listing.

Regul ates the treatnment, storage, and di sposal
of hazardous wast e.

Regul ates mani fest systens related to
hazar dous waste treatnent, storage, and
di sposal .

Regul ates rel eases fromsolid waste
nmanagenent units.

Regul at es use and nanagenent of containers
being stored at all hazardous waste facilities.

St andards pronul gated under the Cean Air Act
for significant sources of hazardous pollutants,
such as vinyl chloride, benzene,

trichl oroet hyl ene, dichl orobenzene, asbest os,
and ot her hazardous substances. Consi dered

for any source that has the potential to emt
10 tons of any hazardous air pollutant or

25 tons of a conbination of hazardous air

pol | utants per year.

Est abl i shes the nmeasure whi ch EPA consi ders
to be adequate cleanup for PCB contam nated
sites.

ARAR/ TBC Det er mi nati on

Applicable for any action requiring
off-site transportati on of hazardous
material s.

Applicable to renedial actions
i nvol ving treatnent, storage, or
di sposal of hazardous waste.

Applicabl e in deternining waste
classification.

Applicable in the event that wastes
on site are classified as hazardous.

Applicable to renedial actions
wher e hazardous waste is generated
or transported.

Al solid waste nmanagenent units on
site shall conply with requirenents.

Applicable to containers stored on
site.

Applicable to rel eases or potenti al
rel eases of hazardous poll utants.
Renedi al actions may result in

rel ease of hazardous air pollutants.

Applicable to Area A where PCBs
were detected in soil sanples.

Conment s

Renedi al actions may include off-site
treatment and di sposal (e.g., off-site
regeneration of activated carbon).

Renedi ati on may i nvol ve treatnent,
storage, or disposal of hazardous
wast e.

Sonme site contam nants nay be
consi dered hazar dous wast es.

TSD activities related to hazardous
waste will conply with regul ations.

Renedi al actions nmay include off-site
di sposal or treatnent.

G oundwat er protection standards
apply to solid waste nmanagenent
units.

Remedi al actions nay generate
containerized waste. Investigation-
derived waste (IDW is containerized.

To be used during renedial design to
determne that air em ssions fromthe
treatment facility will not exceed air
eni ssi on st andards.

TSCA cl ean soil value of 1.0 ng/Kg
(ppm will be considered in the
remedi al design of the Area A cover



TABLE 11-2 (Conti nued)

POTENTI AL ACTI ON- SPECI FI C ARARs AND TBCs

SITE 12, BARRACKS RCAD LANDFI LL

WPNSTA YORKTOAN, YORKTOMW, VIRG N A

Ctation
FEDERAL/ ACTI ON- SPECI FI C (cont i nued)

National Anbient Air Quality Standards
(NAAQS) (40 CFR 50)

STATE/ ACTI ON- SPECI FI C

Virginia Solid Waste Managerment Regul ations
(VR 672-20-10)

Virgi ni a Hazardous Waste Managenent
Regul ations (VR 672-10-1)

Identification and Listing of Hazardous
Waste (VR 672-10-1, Part I11)

Rel eases from Solid Waste
Managerment Units (VR 672-10,
Part X, Section 10.5)

Use and Managenent of Containers
(VR 672-10, Part X, Section 10.8)

Landfill - dosure and Post-d osure
Care

Virgi nia Stormwat er Managerment Regul ations
(VR 215-02-00) and Virginia Erosion and
Sedi nent Control Regul ations (VR 625-02-00)

Requi r enent

Standards for the following six criteria pollutants:

particul ates matter, sulfur dioxide; carbon
nonoxi de; ozone; nitrogen dioxide; and |ead.
The attai nnent and nmi nt enance of these

standards are required to protect the public health

and wel fare.

Regul ates the di sposal of solid wastes.

Regul ates the treatnent, storage, and di sposal
hazar dous wast e.

Regul ati ons concerning determ nati on of whether
or not a waste is hazardous based on
characteristics or listing.

Regul ates rel ease from solid waste nanagenent
units.

Regul at es use and nanagerent of containers
being stored at all hazardous waste facilities.

Provi des cl osure and post-closure requirenents
for hazardous waste landfills.

Regul at es stormat er managenent and erosi on/
sedi nentation control practices that must be
followed during | and disturbing activities.

ARAR/ TBC Det er mi nati on

TBC requi renent.

Applicable for solid (nonhazardous)
wast e.

Applicable to renedial actions
i nvol ving treatnent, storage, or
di sposal of hazardous waste.

Applicable in determning waste
cl assification.

Al solid waste nmanagenent units on
site shall conply with requirements.

Applicable to containers stored on
site.

May be rel evant and appropriate to
the Area A landfill (Il ead-contam nated
soil). Applicable for hazardous waste
landfills.

Applicable for remedial actions
i nvol ving | and disturbing activities.

Comment s

TBC as treatnent process coul d include
one of the six criteria.

Renedi al actions could include off-site
di sposal of nonhazardous waste.

Renedi ati on may i nvol ve treatnent,
storage, or disposal of hazardous waste.

Sone site contam nants are consi dered
|isted wastes.

G oundwat er protection standards apply
to solid waste managenent units.

Remedi al actions nay generate
containerized waste. Investigation-
derived waste (IDW is containerized.

Activities during construction wll
conply with the Virginia Storm Wter
Managenent Program A sedinent and
erosion control plan will be subnmtted
to LANTDI V for approval.



Virginia Water Quality Standards Surface water quality standards based on water Applicable to renedial actions WIIl be considered an ARAR used to
(VR 680-21-00) use and criteria class of surface water. requiring di scharge to surface water. determi ne the discharge limt froma
remedi al treatnment facility.

Virginia Solid Waste Managenent Regul ations Regul ates the disposal of solid wastes. Applicable for solid (nonhazardous) Renedi al actions could include off-site
(VR 672-20-10) wast e. di sposal of nonhazardous waste.



11.5 Preference for Treatnment as a Principal El enent

The sel ected remedy does not satisfy the statutory preference for treatnent as a principal element. Treatnent
technol ogies for the contam nated soil at Site 12 were eval uated and screened during the FS. However, these
t echnol ogi es were consi dered unnecessary in order to provi de adequate protection to human health and the
environnent. Long-termnonitoring of groundwater and restrictions of future property use will ensure the
protection of human heal th and ecol ogi cal receptors at Site 12. Covering the contam nated soil with a
soil/clay (or clay equivalent) cover will prevent erosion of soil-borne contam nants and direct contact by
bot h hunman and ecol ogi cal receptors to contanmination at a reasonable cost. |In addition, vegetative nmatting
will prevent further erosion of contam nated Area A soil.



RESPONSI VENESS SUMVARY

The Final Proposed Renedial Action Plan (June 1996) originally addressed two QUs: QJ IIl - Area A soil; and
QU IV - Area B/C soil, Wod/ Debris Disposal Area soil, and Ballard Creek surface water and sedi nent.

The preferred alternative for QU 11l was to construct a soil/clay (or clay equivalent) cover over | ead-
contanmi nated soil at Area A A long-termnonitoring programwas proposed for QU IV, the details of which
woul d be identified in a Long-Term Monitoring Wrk Plan. Long-termnonitoring was recommended to ensure that
further deterioration of groundwater quality and Ballard O eek would not occur.

In response to comments from USEPA Region |11, groundwater and Ballard Creek surface water and sedi nment
(which could potentially be affected by groundwater) were addressed as an QU (QU V) separate from Area B/C
soil and Wod/ Debris Disposal Area soil (QU1V). As such, restrictions on future | and use associated with
cont ami nat ed groundwater could be instituted to ensure that groundwater is not used as a drinking water
source. These changes were discussed at the July 26, 1996 public nmeeting (pages 41 through 43 of the
transcript provided in Appendix B).

In this ROD, Site 12 has been subdivided into three OQUs. Site 12 OUs incl ude:
QJIIll - Area A soil;
QU IV - Area B/C and Wod/ Debris Disposal Area Soils and;
QU V - Goundwater, Ballard Creek Surface Water and Sedi nents.

No action is specified for QU IV and groundwater use restrictions, along with long-termnonitoring is
specified for QU V. Under the long-termnonitoring programspecified for QU V groundwater will be nonitored
with reviews occurring at a mninmumof every 5 years as per the NCP. A review every five years as per the
NCP is required because future use of the property at Site 12 will be restricted because of contam nation
that will remain on site in shallow groundwater. Surface water and sedinments in Ballard Greek will be
nonitored as agreed to by the parties. The details of the long-termnonitoring programw || be established
during the devel opment of a long-termnonitoring work plan, a primary docunent under the WPNSTA Yor kt own FFA.

The selected renmedy for QU IIIl is the placenent of a soil/clay (or clay equival ent) cover over contam nated
Area A soils. This remedy will prevent potential mgration of contam nants via erosion to Ballard Creek and
wi Il preclude direct contact of soil-borne contanmi nants by potential human and ecol ogi cal receptors. The use
of clay or sone material of simlar perneability will also limt the potential downward novenent of
soi | -borne contam nants by limting infiltration of precipitation.

Based on comments received fromthe audi ence at the Public Meeting July 26, 1996, the public appears to
support the aforenentioned alternative. No witten comments were received during the 45 day public conmment
peri od.

The transcript of the Public Meeting is provided in Appendi x C



APPENDI X A
EXTENT OF GROUNDWATER CONTAM NATI ON
FIGURES A.1 THROUGH A 8

<I M5 97181QC>
<I MG 97181QP>
<I M5 97181Q
<I M5 97181QR>
<I M5 97181&>
<I MG 97181Qr>
<I MG 97181QU>
<I MG 97181 Qv>



APPENDI X B
REMEDI AL ACTI ON ALTERNATI VES FOR GROUNDWATER
DEVELCPMENT OF REMEDI AL ACTI ON ALTERNATI VES FOR GROUNDWATER

If long-termnonitoring of groundwater, surface water, and sediment across the entire Site 12 study area
indicates an increase in contam nant |evels, a contingency plan involving active renedi ati on nmay be
inmplenented for these nedia. Most likely, renediati on of TCE-contam nated shal |l ow groundwater wll occur
since it is believed to be the source of surface water and sedi ment contam nation. For contingency purposes,
three remedi al action alternatives (RAAs) have been devel oped for groundwater

. Purmp and Treat
. In-Vel | Aeration
. Air Sparging and Soil Vapor Extraction

Al three alternatives include |ong-termgroundwater, surface water, and sedi nent nonitoring and
assunptions about sanpling |ocations, frequency, and anal yses were nade for cost estimating purposes only.
Table F-1 presents a cost for the long-termnonitoring programal one, and Figure F-1 presents the assuned
sanpling | ocations.

The fol |l owi ng subsections present conceptual systemdesigns for the three groundwater alternatives.
Pump and Treat

Under the punp and treat alternative, groundwater will be collected by extraction wells, transported to an
on-site treatnent plant for VOC renoval, then discharged to an on-site drainage way that eventually fl ows
into Ballard Creek.

Since punp tests have never been conducted at Site 12 or in the industrial area, there is no conclusive way
to determ ne the punping rate and radius of influence for an extraction well in these locations. In lieu of
a punp test, the punmping rate and radius of influence were estinated based on slug test data, the site

geol ogy, and the site hydrogeol ogy. The punping rate was estinmated to be 5 gpm and the radius of influence
was estimated to be 150 feet. These estimates were nade to assist in devel oping a conceptual system | ayout
and cost estinmate. The estimations were not intended to be used as design paraneters

Based on the estinmated radius of influence and punping rate, 11 extraction wells will be installed to collect
groundwater fromthe surficial aquifer as shown in Figure F-2. Five of the wells will be arranged in a
downgradi ent row to contain the plune and provide a barrier against contami nant migration into Ballard O eek.
The other wells will be arranged to extract and the treat the "hot" portions of the plume. Each extraction
well will be screened near the confining unit, approximately 50 feet bgs.

After being extracted, the groundwater will be transported by pipeline to an on-site treatnment plant. At the
treatnent plant, the groundwater will undergo suspended solids and nmetals renoval via neutralization
precipitation, flocculation, sedinentation, and filtration units, and VOC treatnment via a low profile air
stripper. After receiving treatnent, groundwater will be discharged to the Site 12 stream channel that runs
through Area A and di scharges into Ballard Creek.

Table F-2 presents a cost estinmate for the punp and treat alternative. For cost estimating purposes, 30
years of system operation were assuned. The cost estinmate al so includes the proposed nonitoring plan for
surface water, sedinment, and groundwater.

In-Vel | Aeration

In-well aeration is a type of air sparging in which air is injected into a well creating an in-well air-lift
punp effect. This punp effect causes the groundwater to flowin a circulation pattern: into the bottom of
the well and out of the top of the well. As the groundwater circulates through the well, the injected air
streamstrips volatiles. (As aresult, in-well aeration is often referred to as in- well air stripping.) The
volatiles are captured at the top of the well and treated via a carbon adsorption unit.

The in-well aeration systemfor Site 12 and the Industrial Area will contain 20 aeration wells with
overl apping radii of influence as shown in Figure F-3. The approxinmate radius of influence for each well has
been estimated to be 75 feet. This estimate, nmade by a technol ogy vendor, was based on site-specific



geol ogi ¢ and hydrogeol ogi c paranmeters. E ght of the wells will be arranged in a downgradi ent row to contain
the plunme and provide a barrier agai nst contam nant mgration into Ballard Creek. The other wells will be
arranged to treat "hot" portions of the plune.

A separate vacuum punp, knockout tank, and carbon adsorption unit will be | ocated near the opening of each
aeration well. The knockout tank will rermove any |iquids that nay have traveled up the well (the anmount of
knockout liquid will be nminiml) and the carbon adsorption unit will treat off-gases that were stripped
within the well. Treated vapors fromthe carbon adsorption unit will be discharged to the atnosphere.

Because in-well aeration is a relatively new and innovative technology, a field pilot test is recommended
prior to initiating the systemdesign. The pilot test will deternmine the |oss of efficiency over time as a
result of inorganics precipitation and oxidation on the well screen, the radius of influence of the aeration
wel I's under various heads of injection air pressure, the rate of off-gas organi c contam nant renoval via
carbon adsorption, and carbon breakthrough tines.

Table F-3 presents a cost estimate for the in-well aeration alternative. The cost estimate also includes the
proposed nonitoring plan for surface water, sedinment, and groundwater.

Air Sparging and Soil Vapor Extraction

Air sparging involves the injection of air into a well that is installed to the base of the contam nated
aqui fer. The injected air exists through the well screen and noves outward and upward through the saturated
zone. As the air nmoves through the aquifer, it volatilizes dissolved contam nants and enhances nat ural
subsurface bi odegradation. The volatilized contam nants may then be captured in the vadose zone by an SVE
wel | and treated via vapor-phase activated carbon.

The air sparging/ SVE systemfor Site 12 and the Industrial Area will contain 38 air injection wells and 20
soil vapor extraction wells that are positioned to have overl apping radii of influence as shown in Figure
F-4. Technol ogy vendors indicate that the radius of influence for an air injection well is approximately 1 to
1.5 times the subnerged depth of the well [MISITT (I T Corporation), July 1994]. At Site 12 and in the
Industrial Area, this radius of influence would be approximately 20 to 30 feet (based on an average
subnerged depth of 20 feet). For the conceptual |ayout, the radius of influence for an SVE well was assuned
to be 50 feet based on a vendor quote.

Vol atilized TCE that is captured by the SVE wells will be sent to an on-site treatnment plant where it wll
undergo carbon absorption treatment. The treatnment plant will also contain the necessary air and vacuum
bl owers and vapor-water separation unit.

Because air sparging and SVE are relatively new and innovative technologies, a field pilot test is
recommended prior to initiating the systemdesign. The pilot test will determne the |oss of efficiency over
tine as a result of inorganics precipitation and oxidation on the well screen, the radius of influence of the
air injection and SVE wells under various heads of pressure, the rate of off-gas organi ¢ contam nant renoval
via carbon adsorption, and carbon breakthrough tines. The field pilot test will also determ ne the off-gas
(i.e., untreated volatilized contam nants) concentrations that can be expected. |If these concentrations are
low, SVE wells and off-gas treatnment nay not be necessary and the cost of this alternative will decrease.

Table F-4 presents a cost estimate for the air sparging/ SVE alternative. The cost estimate al so includes the
proposed monitoring plan for surface water, sediment, and groundwat er.

<I M5 97181QN\
<I M5 97181QX>
<I M5 97181QY>
<I MG 97181QZ>
<I M5 97181R>
<| M®7181RA>
<| M08181RB>
<| M®8181RC
<| M208181RD>
<| M208181RE>
<| M®8181RF>
<I M08181RG
<| M®©8181RH>
<| M®8181RI >
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APPENDI X C
MEETI NG M NUTES

2

PUBLI C
<| M®08181RJ>
MR BLACK: This is Rich Hoff from
Baker Environnental. He's going to give us a pitch

on the public neeting, Site 12 - Barracks Road
Landfill.

MR HOFF: Thanks, Tom

Tonight we're here to present the

PRAP for the Site 12 - Barracks Road Landfill.

as part of the public conment period, a neeting

And

is

tendered and the public was given the opportunity to

go over the Proposed Renedial Action and make

comments before the report becones final.

The public neeting tonight wll

present a Site 12 overview, a summary of previous

investigations; Remedial Investigation results;

feasibility study, and evaluation of alternatives;

the Proposed Renedial Action Plan, and the

nodi fi cati ons that have been nade to the Renedi al

Action decision; and then we'll take any questions

that you-all nay have.

As a general overview of Site 12,

t he expanded study area is approximately 92 acres.

It's located near the industrial area of Wapons

Station, just to the northeast of the industrial

area

bet ween Barracks Road and Ballard Creek. Site 12

Proper contains three general areas; and those are

FOX REPORTI NG
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Area A, Area B/C, and the Wod/ Debris Disposal Area.

The first area we'd like to talk
about is Area A. Area Ais located in the northeast
area of the industrial area: Incinerators that
burned dunnage or waste naterials fromships; and
al so open burning was conducted in this Area A and
ash was disposed of in this area.

Area B/Cis located adjacent to the
access road leading to Area A. It is the furthest to
the northeast of any of the areas at Site 12. And in
general you have disposal naterials, a lot of scrap
wood, pilings, banding, containers, et cetera.

The Wbod/ Debris Disposal Area is
somewhat central between Areas A and Areas B/C. It
primarily di sposed of |unber, wooden pallets, but
there are other types of debris that are noticeable
t hroughout the Wod/ Debris D sposal Area; netal
bandi ngs, | believe rail lines, disposed of rail
l'i nes.

And this material, by understanding
the site history and tal king with people at the
Station, and evaluating it visually, appears to have
been stacked and pushed back over the ravine and then
covered with soil, at least the front part thereof.

There have been several
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i nvestigations conducted at Site 12, and at all the
sites at Weapons Station Yorktown. They start with
the Initial Assessment Study that was conducted in
1984, and InterimR that was conducted in the tinme
frame of 1986 to 1989.

The Round One Renedi al
I nvestigation, which was the first project that Baker
undertook under the Rl program Roy F. Wston was the
subcontractor that did the field work for it, and the
Round One report witing; a Habitat Eval uation that
was conducted by Baker in 1994; and the Round Two
Renmedi al I nvestigation and subsequent investigations
runni ng from 1994 t hrough 1996.

We'd like to go over the Round One
and the Round Two | nvestigations toni ght, because
those data are prinmarily the data that formthe basis
of the decision-naking at Site 12.

The Round One Investigation was
conducted in 1992. They investigated surface soils,
subsurface soils, groundwater, surface water, and
sedi ment of Ballard O eek.

As part of the Round One RI, there
was no risk assessment perforned, but the data was
summari zed, and we do have some of the analytical

data to present on the next few figures.
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This figure | think we've seen
before, either at RAB nmeetings or at V-TAC neetings
for Site 12. It presents the organic data and the
nost pertinent organic constituents that were
detected during the Round One Investigation, and the
investigation as it pertains to surface soils

The abbrevi ation stands for
noncar ci nogeni ¢ and car ci nogeni ¢ pol ynucl ear
aeromati c hydrocarbons, or PAH s, and they've been
total ed here, just to cut down on the volune that we
woul d ot herwi se be presenting on this figure.

As you can use, nost of the surface
soil sanples, and a lot of the investigation centered
around the incinerator and the back side of the
incinerator, which is considered Area A

And we have hits of PAH s that range
from 10 ppnmis of noncarcinogenic PAH's, to as high as
roughly 7.9 or 8 ppm carcinogenic PAH s detected in
t hese sanpl es

This overhead presents the inorganic
results. And again, we cut this back. | believe
that this overhead was first displayed during a RAB
neeting for Site 12, and we were trying to eval uate
the inorganic data with respect to the di sposed ash

at Area A, and we were looking for a fingerprint at
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the time, so this figure focuses on the occurrence of
| ead and cooper

And as you can see, we have sone
fairly high concentrations of |ead detected in
certain sanples, 1200 ppmat 12S12, |ocated on the
ravine behind the incinerator. Lead at 678 at 12S10,
agai n behi nd the incinerator.

This in the groundwater data that we
coll ected during the Round One R, and the primary
constituents detected in the groundwater were
vol atil e organi ¢ conpounds, trichloroethene, and sone
of its degradation products, 1-2 DCA, DCE. W see
relatively low | evel s throughout the area. 12GM1
bei ng the highest |ocation where TCE s detected at 55
m crograns per liter.

But this was not unlike a lot of the
other sites that we've investigated at Wapons
Station Yorktown where you find a little bit of TCE s
t hroughout study areas. And an we evaluated this
data, we felt fairly confident that we were in a
situation that was sinilar to those sites that we
have previously investigated. This changes as part
of the Round Two investigation

This particul ar overhead presents

the inorganics detected in groundwater, both tota
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and dissolved. And the interesting thing to note
here is that lead is detected at relatively | ow
levels in the total, but not in the dissol ved
groundwat er sanples. And this is inportant because
we saw the |lead detected at relatively high levels in
the surface soil at Area A vyet the groundwater
sanples really don't exhibit high concentrations of
lead. But you do find the constituents barium
copper, manganese, and zinc, the typical actors that
we encounter at \Wapons Station Yorkt own.

Surface water was al so sanpl ed an
part of the Round One Investigation, and surface
water at Site 12 can be divided into two distinct
types: Ballard Oreek, which we believe, and the Navy
believes, is an established waterway; and
intermttent streans that are formed by the ravine
and at tines do have water, but at tinen are dry.

W sanpled the internmittent stream
comng fromthe Area A portion of Site 12, and
downstream thereof; and Ballard Creek as part of
Round One. And you can see that we get relatively
low levels of TCE's in locations in Ballard Creek, as
well as the intermttent streans.

I norgani cs were al so anal yzed for

surface waters, and it's not unusual that we woul d
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find the sane actors. W have |lead detected in Area
Aintermttent stream a little bit of |ead detected
in the up-gradient |ocation at 42
mlligrans/kilogram but no real pattern, or

di scerni bl e pattern, specifically of |ead occurring
in the creek proper.

So as we evaluate this data, at
| east as part of the Round One Investigation, it
doesn't appear that Area Ais a large contributor of
lead; at least at this time, to the surface water
features, which in Ballard Creek and its intermttent
streans.

This overhead presents the results
of sedinents. Not surprisingly, we see the PAHs in
the sedi ments downstreamof Area Ain the
intermttent streans, and PAH s sporadically
throughout Ballard Creek. Relatively low |evels.
Finally, the inorganics in sedinent.

Agai n, you do have the detections of lead, a little
bit of nercury in the intermttent stream

downgradi ent of Area A. You also have a little bit
of lead occurring in Ballard Creek, but no real

di scernible, statistically discernible, pattern of

contami nation. And by that, what would be nice to

see, would be -- you know that you have lead in soils

FOX REPORTI NG

21 Mchael's Wods Drive, Hanpton, Virginia 23666



(804) 827-7843



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

in Area A, and we know that based on the nature of
Site 12, this area is an area that is subject to
erosion. W would expect to see then, a trend of

| ead or sone other inorganic constituents as a
fingerprint in the ravine and intermttent streans
leading to Ballard Creek, and then hopeful |y

downgr adi ent of the confluence of Ballard Creek-and
intermttent streans conming fromArea A W would be
able to see lead sort of winnowing its way out al ong
the creek. And again, we really don't get that from
t he Round One dat a.

Based on this data, work plans were
produced for a Round Two Renedial Investigation. The
primary purpose of the Round Two Renedi al
Investigation was to collect additional data to fill
the data gaps to conduct a baseline risk assessnent,
bot h hunan heal th and an ecol ogi cal risk assessnent
for Site 12.

An a result, we collected additional
soi |l sanples, groundwater sanples, surface water
sanpl es, sedinent sanples, and in this particular
investigationt biota. By biota, | nean benthic
results fromsedinent, as well as fish popul ation
counts fromlocations along Ballard Creek Proper.

An we're going to go through the figures that
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we did for Round One.
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W col | ected additional surface soi
sanples, particularly in Area A because of the high
hits of lead. And this figure was put together
subsequent to the Round Two | nvestigati on when we
confirnmed the results of the Round One and observed
that | ead was detected at levels in the thousands of
parts per mllion in surface soils at certain
locations in Area A -- and again, they seemto
coincide with the ravine behind the incinerator where
we know ash was di sposed of.

Sorre of these data points were al so
selected -- you' Il notice an NA on the figure, this
was not anal yzed, because what we were doi ng was
filling a data gap for the purpose of the Feasibility
Study during this particular phase of the
investigation. And in areas where you see NA the
shal l ows, this location was taken at depth to confirm
a surface soil hit of lead that was detected in
either the Round One or the Round Two.

You can see the lead in relatively
high in certain locations, 12S62, 7,500 ppm and
9,100 ppmin the two to four foot sanple. And this

occurs throughout. Exceedences of the 400 mlligram
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per kil ogram Human Health Action Level derived from
the 1 UBK nodel, both in the shallow sanples, as well
as sone of the deeper |ocations.

This particul ar overhead presents
groundwat er data for TCE. After the Round One
I nvestigation, and during the Round Two
I nvestigation, we were installing hydropunches, and
t he hydropunches were being installed to optimze the
pl acenent of additional nonitoring wells.

Wien we did this, we ran into a high
hit of TCE in an area that was sonewhat unexpected,
of f of the corner of Building 4 and 5 of the
industrial area. W had hydropunch hits and
groundwat er detections of 800 parts per billion of
TCE, and its breakdown products, 1-2 dichlorethane
were al so detect ed.

This was the first tine we really
ran into any concentrations this high at a site at
Weapons Station, and it sort of surprised us because
we were not expecting to find it in that area.

If you renenber fromthe Round One
Investigation, we only found it at 55 ppm and |
believe that was at 12GM1, which is located in the
nort hernnmost portion of the study area.

We talked to the folks at the
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12

Station and found that there was an underground

storage tank that was |ocated off the back side of

Building 5, that had been pulled a few years prior to

our Round Two Investigation, and there was a

nmonitoring well in place fromthat investigation.

So we resanpl ed that particul ar

monitoring well, USTMA4, and built off of those

results to produce a groundwater nonitoring net

wor k

that you see here. But because we had detected TCE

in this area of the study area, we al so investi
the central portion of the industrial area wher

anot her UST had existed until a few years ago,

gat ed
e

and we

found the sanme type of situation. W installed

hydr opunches, got positive results, and then
installed wells.

And in this area, we had
concentrations as high as 1300 nicrograns per |
in groundwat er sanples. Building out fromthat
12HP18, we have a downgradi ent hit of 1700 mcr

per liter.

iter

, at

ogr ans

It's interesting when you | ook at

the topography out here and note how the surface

falls away-behi nd the industrial area toward Ballard

Creek, and the ravine joins in and forms intermttent

streans that feed Ballard Creek. You really get a
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feel for how the topography plays into the nmovenent
of contaminants at this |ocation

W al so had a site screening area
that we were investigating sinultaneously at Site 12
that had sone high hits of TCE in an intermttent
stream adjacent to it. And in our search for what
m ght be the source of that TCE, we sanpled a seed
location in a |l ocation northwest of SSA15, and behind
the industrial area, downgradient of our TCE pl une,
where two ravines connect and neet. And it's likely
that during rain events and during wet periods, this
is probably a fairly substantial area of-run-off.
But when we went out and sanpled it, it was fairly
dry. In fact, we had to reach up under sone tree
roots and whatever to even collect a sanple, so it
was a depressed area

It's sonewhat a point of contention
between the Navy and the regul atory agencies as to
what type of sanple that is. Is it a surface water
sanple or is that a groundwater sanple? The Navy
contends by the nature of the sanple, it's nore
likely a groundwater sanple than it is a surface
wat er sanpl e because it's not really an established
water body in this particular area.

Down further where these two
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intermttent streans neet, they forma nore
substantial water body which joins up with Bal
Creek Proper.

But as we were contouring the T
and groundwater, we saw this particular |ocati
in very nicely with the contouring of the data
was done for the groundwater sanples. And it
fits in nicely with the topography; although t
figure doesn't really showit, in that it appe

that the forner UST that was | ocated between

14

|ard

CE

on fits
t hat
real ly
hi s

ars

Bui | dings 3 and 4, released TCE to the groundwater.

And incidental ly, when we sanpl

ed

this particular |location, we were |ooking for what we

woul d call a DNAPL, or the presence of a conti
source of contam nation to groundwater. W we
doing this by visual observation of the nateri
were taking fromthe bore hole, and al so scree
HNEW and we sent a sanple off for |aboratory
anal ysis, and no TCE and no real DNAPL was obs
in the location of the former UST.

Nonet hel ess, it appears we have

nui ng
re
al we

ni ng by

erved

t wo

distinct plunes of TCE in the Cornwal lis Cave Aquifer

at Site 12. Between the Cornwal |is Cave Aquif
the Upper Yorktown Aquifer, there's a Yorktown
Confining Unit, which is fairly thick, an area
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twenty feet thicker and geophysical eval uation
material proves that the conductivity through
fairly limted

Subsequently the data for the

15

of that

t is

Yor kt own, Upper Yorktown Confining Unit, indicates

that no TCE has nade its way yet through that

particular unit and is currently affecting the

underlying aquifer. So the contours you' re seeing

right here are for the Cornwal lis Cave Aquifer

According to USGS, and | ooking at

the topography, it's very likely that the Cornwallis

Cave Aquifer discharges to Ballard Creek in sone way

along the stretch of Ballard Creek Proper, beh

nd the

industrial area, and that could be either through

areas of seeping, that are really not observab

e

unl ess you were to be out there after a rain event

and wi tness the groundwater seeping along an area;

and it can al so be through these intermttent ditches

and ravi nes.

And that data is supported by this

particul ar seep sanpl e where we have the highest hit,

at least to date, of TCE of 3,300 mcrograns per

liter.

This particul ar overhead in a

conpi l ation of the surface water data in Ballard
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Creek and the tributaries in the expanded Site

16

12

area. At 12S5W22, we have no detected concentrations

of volatiles in the surface water sanples. That's

the furthest upgradient |ocation along Ballard

As you nove down Ballard Creek,

Cr eek.

you

see that there are intermttent hits and non-detected

both in Ballard Creek and in the intermttent

streans. So it appears that the groundwater is

likely, in certain areas in the ravines and al ong

Bal |l ard Creek Proper, having TCE mgrate and thusly

affect the water body.

But again, 1'd like to stress that

the levels are relatively low, .7J at SWSD17,;

relatively low on the back side of Area A after the

confluence of the intermttent stream
The hi ghest det ected

concentration -- and again, this was what took

us

down the line to sanpling the seep in the vicinity of

SSA15, was 15SW0 where we had a hit of 340

m crogranms per liter. |It's sort of interesting that

this particular sanple was sanpled tw ce; once

believe in 1995, Dave, during the SSA Investigation?

MR DAVIS: Late '94.

MR HOFF: Late '94, early '95; and

again in early 1996, and the concentrati ons were very
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simlar, 300 to 400 micrograns per liter. The

17

dat a

suggests then that TCE's in this particular seep, or

in the groundwater reginme on the backside of SSA15

associated with the industrial area, may be seeping

to this particular water feature and affecting

t he

water quality; but it's very quickly diluted out by

the tinme it reaches Ballard Creek.

O the things that were acconplished

during the Round Two Renedi al Investigation were the

geophysi cal surveys; and nore inportantly, the

human

heal th risk assessments, and the ecol ogical risk

assessnent .

The geophysi cal survey was conducted

to better define areas, or extent of the forner

di sposal areas. During the Round One |nvestigation

West on had done sone geophysical interpretation of

the waste disposal areas, and they had left hatch

lines for us to fill in as part of the Round Two.

The geophysi cs were conducted, therefore, to fill in

t hose hatched areas and give us a better indication

of the extent of the site.

The conplications with that

is that,

as you begin to try to define the extent of these

sites, and the subareas of Site 12, you very quickly

run into the wooded areas; you run into the existence
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of roads,

fences. These are all features that

greatly affect the results of the geophysics

18

So the

geophysi cs give us sone indication of the extent of

these areas, but | think a far better indication is

using a test pit where you can actually dig into the

material and not only determ ne the extent of the

di sposed area vertically and horizontally, but

get an idea of the nature of what's in there

Interpretated Area of D sposal

al so

This figure presents the Round Two

and the areas within

the larger Area A, Area B/C, and Wod/ Debris Di sposa

Area, indicate those areas where there were higher

metal | i c anonal i es detected by the geophysics

speci fied

As a result, those |ocations were

for sanpling; and in nost cases, we got one

or nore sanples in each one of those |ocations that

gave us this particular type of anomaly.

were then

Ri sk Assessment was conduct ed

Human Heal

The Round One and Round Two data

conpiled; and as a result, a Human Health

th R sk Assessment considering the

And we conducted the

contamnation in the soil, the groundwater, surface

wat er and

sedi ment, both current and future potentia

exposur e pat hways and receptors were eval uated; and

of course

car ci nogeni ¢ and non- car ci nogeni c ri sks
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were derived for carcinogenic and noncarci nogenic

cont am nants

The current potential risk was

eval uated by | ooking at a potential trespasser

sonebody who coul d get through the fence fromthe

park side and get onto the Site 12 study area on a

very limted basis. 1In general, for this part

cul ar

receptor, the carcinogenic risks and the RCl val ues

for potential derma contact, and accidental ingestion

of contamnants in soil, fell wthin the-USEPA
acceptabl e target risk range

Noncar ci nogeni ¢ risk values, H's

S

were bel ow one for Area B/ C and the Wod/ Debris

Di sposal Area, as were the ICRs within the

acceptabl e target risk range. But noncarci nogenic

ri sk values, or hazardous debris, were slightly above

one imArea A indicating that sonme type of
noncar ci nogeni ¢ heal th response coul d occur
subsequent to thin type of exposure.

An evaluation of risk to future

potential receptors was al so conducted. The nost

conservative future potential receptor is the future

potential resident; someone who is going to bu

house on your site; establish a well in the

groundwat er bel ow the site; and someone who is
FOX REPORTI NG

21 Mchael's Wods Drive, Hanpton
(804) 827-7843

Id a

goi ng

Virginia 23666



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

to be exposed 365 days a year for a thirty-year

20

lifetine; and we consider both children and adults in

this assessnent.

The carcinogenic risks obviously

were not within the USEPA s target risk range,

and

this was driven prinmarily by the presence of TCE and

its degradati on products in the Cornwal lis Cave

Aquifer. And again, that's assum ng that potabl e use

of the Cornwallis Cave Aquifer is, in fact, goi

occur.

ng to

W al so had H's in exceedences of

1.0 in Area A, which is not surprising because

certainly the | ess conservative current potenti

al

exposure scenario for the trespasser also showed a

risk in the area.

MR THOWSON: Did the |ab present

anything for hazards to children in Area A?
MR HOFF: Yes, we ran the |UBK

nodel for Area A, and it indicated, with sone

certainty, that this would, in fact, becone a problem

for a child. |1'mnot exactly sure what the

percentile value was that we derived, but it was up

there.
W al so | ooked at the potenti al
future construction workers to be exposed to
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contamnants in soils, and the carcinogenic risk for

this particular future receptor was w thin USEPA

target risk range, 10 -6 to 10 -4.
Agai n, you had noncarci nogenic ri

values, or H, that slightly exceeded 1.0, and

sk

this

was driven by the presence of antinony in subsurface

soil. Antinony is simlar, in the subsurface at Site

12, to the station-wi de background val ues that
saw, so it is quite possible that the antinony

we're seeing here is associated with natural

we

t hat

occurrences of that particular constituent, and not

an activity that has been conducted at Site 12.

Again, lead in Area A were above the

USEPA action limt of 400 mlligram per kilogram

which itself is derived fromthe 1UBK; and if you

have several exceedences, if you have statistical

interpretation of data that produce nmean val ues or

upper confidence | evel values in excess of 400,
probably a pretty good bet that your |UBK nodel

also indicate a risk.

it's

will

Weapon Station Yorktown being an

ecol ogical activity presents us with sone interesting

probl ens, and these problens were brought to [i

ght an

part of the Round Two Ecol ogi cal Ri sk Assessment. |t

was conducted for both aquatic and terrestri al
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22

dered

all areas; Area A, Area B/C, the wood/Debris D sposa

Area, and the aquatic obviously considered Ba
Creek and its intermttent streans.

This particul ar overhead is try

|ard

ing

to boil down and nmake sone sense out of data we saw

in the sediments. Wen you eval uate the sedinents, a

first cut at the Ecol ogical R sk. Assessnent
conparison to screening criteria. 1In this cas
effect range | ow val ues and effect range nedia
val ues, and these are val ues that have been
established by toxicity studies, or through a
literature search for particul ar contam nants
sedi nents that coul d cause sone potential effe
they are exceeded.

W had a | ot of exceedences of

ER-L's, and it was sort of difficult to make s

is a

e

n

in

ct if

ense of

t hose exceeded,, since they were both upstream and

downstream of our particular areas; and ajain

we

don't have that fingerprint, per se, that gives you

sonme statistical inference as to which of the
at Site 12 poses the greatest risk or presents
bi ggest source of potential contamination to t

aquati c environnent.

ar eas

t he

he

Wiat | did was, | broke the data
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down even further in this particular overhead t
eval uate where ny potential risks were coning f
because we had sedinent Q val ues that were

relatively high, | think in excess of 600 when
went to the ER-L, and in excess of 30 when we |

at ER-Ms.

23

(o]

rom

we

ooked

It's interesting to note here that

the worst of the |l ocations appear to be in the
tributaries, particularly at 12SD12, which is

downstream from Area A; we have the presence of

PAH s, not surprisingly, but we also detected some

PCB' s in this particular |ocation
W detected PCB, 1254, 1242 and

This particular figure has a typo on it. The

1248.

concentrations should read PCB 1242, 530 nicrograns

per kilogram and that's J, 48, 340 m crograns

per

kilogram that's value J; and 54, 120 m crogram per

kil ogram and that val ue should be J.

In Ballard Creek Proper we have an

exceedence of ER-Mat 12SWXM. This is sonmewhat

upgradient fromSite 12, and it gives us an

indication that you can have PAH s occurring in the

sedi nents fromother sources. PAHs, |ike sed

nments,

present a very good sink for PAH s. Wat we notice

is that a lot of the exceedences are by inorganics;
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and those inorgani cs are manganese and zinc; and

further down, silver begins to pop up. Al so cadnmi um

in a few | ocations.

And as you eval uate this overhead,

what 1'd like to do later onis I'll draw in sone of

the physical characteristics of the sedinments t

hat

sort of play into the erosional nature of Ballard

Creek, and they give us sone insight as to why
data mght tell us what they do.

But | think froman overall

t hese

perspective, when you break down the sedinent Q

val ue, constituents such as the PCB's, which are

likely site related, and | believe they're related to

Area A, but the pesticides, DDD, alpha-chlordane and

gama- chl ordane, these are big contributors. And the

pesticides are likely due -- their occurrence i
likely due to past applications. W don't see
It's interesting that we see DDD, but we don't
DDE or DDT.

To recap sone of the ecol ogi cal

risks that we saw at the site, when we took a |

S

DOT.

see

ook at

the benthic data, the average Site 12 density of

bent hics was several times higher than the average

background density. One of the nost inportant
at Weapons Station is, when you take a sedi nent
FOX REPCRTI NG
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sanpl e and you take a benthic, it's inportant to

have, obviously, a reference station or sedinent

val ue that you can conpare and nmake sone sense of
your dat a.

In this case, the density was
hi gher, and MBI's for Site 12 ranged from
excellent -- this is upstream-- to 9.19, which is a
poor water quality indicator downstream of the areas

Again, froma ccnpari son standpoi nt

MBl's, from a background standpoint, range from4. 3,

excellent; to about 7.6, indicating fair water

quality. So we do have suggestion of sone inpact to

the benthics and to the sedinents at Site 12
At Site 12, the diversity of

benthics was | ower than the average diversity

cal cul ated for background, meaning that the nunbers

of benthics nmacroinvertebrates that we saw, in

terns

of the famlies, were different fromthose we have

seen at background | ocations

In general, other stressors could be

i mpacting these benthics. And other stressors

may be

erosi on, because of the nature of Site 12 and Ballard

Creek in particular. You do have a |lot of erosion

occurring, and we'll show you sone data that nmay

support that.
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Thi s overhead presents a breakdown
of the MBI. It's a density of the benthics and the
nunber of TACSA that were identified per station.
You can see we have our best water quality occurring
at 12BMD9, which is the furthest upstream|ocation,
but there's really no statistical degradation from
that point on. W have sone 8 s, some 7's at 12BMLY;
again, indicating poor water quality.

W al so have the same situation
occurring in the internmttent streans downgradi ent of
Area A, and on the back side of the Wod/Debris
Di sposal Area. But the interesting thing to note is
that the nunber of TACSA does go up as you nmove down
Bal lard Creek; and this is really independent of the
Site 12 area proper.

The other stressors that we were
speaking of, and the potential for erosion to affect
these results, can be evaluated on this particul ar
over head.

Benthics living in sedinments are
very dependent upon their environment; and that
environnment is usually evaluated by grain size
analysis, and it gives us an indication that when we
| ook at the benthic results, and we | ook at MBl's,
are we | ooking, at the sanme type of environnent
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physically; not just froma chem cal standpoint, but

froma physical standpoint as we go up and down a

particul ar stretch.

In this case, it appears that your

greatest percentage of fine sands occur at 12SDC9

where we saw the best water quality. And as you nove

down Ballard Oreek, you can see that your fine
decrease sonewhat, and you have an increase in

medi um sands, and even your coarse sands,

sands

your

For instance, at SD17, we have fine

sand at only five percent, your nedium sands are 25,

your coarse sands at 44; and al so your percent

silt

and clay picks up an well. There's really no good

statistical way of evaluating this, because you're

not going to get a trend if you try to take a station

| ocation and nmove downstream past the study area; but

what it tells me is that with all the erosion you

have in the intermttent ditch or intermttent

streams, and the other erosion in general to the

Bal | ard Creek water shed, you have the fine sand

wi nnowi ng out, and the erosion contributing nore

medi um and coarse sands to the creek proper. And by

the time you get down to 12SD21, which is the

furthest downstreamlocation, it alnmost represents an

area of well-mxed -- or a well-mxed area, in
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you have about 20 percent fine sands; about 40

percent nedi um sands, 25 percent coarse sands

28

and

al nost a representative fraction of silt and clay.

So this could al so have sone effect on the benthic

results, in addition to any type of chem cal inpact

that we might see

We're junping around here a little

bit, but going back to the Ecol ogi cal Ri sk

Assessnent, the terrestrial conponent in particular

we run terrestrial uptake nodels to determ ne what a

receptor mght be exposed to through the course of

movi ng across the study area and their feeding

and

living therein. These uptake nodel s consider the

upt akes associated with plants that may bi oaccunul ate

contam nants, incidental ingestion of dust while the

ani mal was eating; but there's also a water

conponents to this nodel. And in this instance, we

used Ballard Creek as the water source for the

terrestrial receptors at each one of the locations:

Area A, Area B/C, and the Wod/ Debris D sposal

Ar ea.

The terrestrial receptors that were

eval uated were taken fromour habitat eval uation

studY; and we found evidence of Red Fox, Bobwhite

Quail, Eastern Cottontail, Raccoon, Wite-tai
or sone simlar aninmal at Site 12
FOX REPORTI NG
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As with the sedinents, your first
cut is always your conparison to screening val ues,
and our first cut told us that Area A had exceedences
of flora and fauna toxicity values for PAHs, PCB s,
limted nitrani nes or explosive conpounds, and
inorganics at Area A W al so had exceedences for
PAH s and inorganics at Area B/C, and in the
Wyod/ Debri s Disposal Area exceedences, for PAH s.

Wien we ran the uptake nodel, the
primary drivers or constituents that contributed to
the majority of the risk in-Area A were the inorganic
barium cadmum iron, and seleniumand 1,3,5 TMB.
Now, 1,3,5 TMB was only located in a few | ocations,
or soil locations; but nonetheless, it has a fairly
| ow reference value, toxicity val ue.

And that's typically what you do
with an uptake nmodel: You evaluate what's in the
soil, what can be uptaken by the plant, and then what
the animal will collect an a body burden. That body
burden can then be conpared to sone reference
toxicity data.

Thi s overhead breaks out soils and
the soil/water fractions of the nodel. And the
reason we did this was to nake the point that Area A
isreally the primary area of concern froman
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ecol ogi cal standpoint, as well as human heal t h,
because when you | ook at the contribution to the
nodel froma soil standpoint, and froma soil/water
standpoi nt, you can see that nost of our terrestrial
receptors, the Raccoon, the Wiite-tail deer, the
Cottontail and the Shrew, has an el evated val ue, an
el evated quotient index.

As you meke the distinction in Area
B/ C and the Wod/ Debris D sposal Area, you see that
only the Raccoon and the Short-Tail Shrew, show
exceedences. There's a reason for the Short-Tail
Shrew showi ng the exceedence, and that has to do with
the how the Short-Tail Shrew gets its sustenance.

W assune that the Short-Tail Shrew
eats worns, and there is really no good bi ol ogi cal
concentration factor data out there to determ ne how
a worm upt akes contam nants fromsoil, so in essence
awrmto a Shrew, in these uptake nodels, is a dirt
sausage; and as a result, the Short Tail Shrew pretty
much shown an el evated Q everywhere, even for
backgr ound.

The Raccoon shows a hi gh quoti ent
index to the soil and water fraction, partly because
of the presence of cadmumin surface water; and we
do have a BCF value for cadmiumin surface water. As
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we all know, Raccoons eat fish. |f we assume that 60
percent of the Raccoon diet is taken fromfish taken
fromBallard Creek. Because of the presence of
cadmiumin Ballard Creek, and at a few | ocati ons,
when you run the nodel to determ ne what the body
burden of the fish would be that the Raccoon is going
to eat, you get these high values. And what we
wanted to show here is that they' re independent of
the soil concentrations.

So we believe that there's really no
significant ecol ogical effect occurring in either
Area B/ C or the Wod/Debris Disposal Area fromthe
soils therein; that when you got the el evated
quotient index, it's because of the water conponent
and not because of the soil.

At this time |'mgoing to turn to
the floor over to Tany Hal apin, and she's going to
run you through the FS and PRAP, and tell you what
our Proposed Renedial Action is for Site 12.

M. HALAPIN: H . Basically, the FS
took all the information that the Round One and Round
Two Rl conpiled; a lot of infornation there, and it's
been a continual change in growh with the FS
Eval uation also. The Feasibility Study is basically
based on the results of the human heal th and
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ecol ogi cal risk assessnents.

The purpose of the FS was to
identify potential renedial action alternatives for
Site 12, and basically the PRAP, or the Proposed
Remedi al Action Plan, separated the nedia into two
operable units at Site 12. W wanted to focus on
Area A soil; and we wanted to focus on everything
el se separately.

So Qperable Unit 111, as it's
di stingui shed in the PRAP right now, is the soil in
area A and Qperable Unit IVis, as it stands, soil
in Area B/C, the Wod/Debris D sposal Area, the
groundwat er and surface water and sedi nent at Ballard
Creek. The Renedial Action Objectives were devel oped
for Qperable Unit 111, and basically they were to
prevent erosion fromArea A develop an alternative
that would neet that. Prevent direct potenti al
contact with the | ead contam nated soils, by either
human or/and ecol ogi cal receptors; and to renediate
the soil to meet the renediation [evel of 400
m crograns per kilogram This is based on the EPA
action level.

And al so the Remedial Action
bj ective for Qperable Unit 1V, the renmining nmedi a
at Site 12, was to insure that the quality of the
FOX REPORTI NG
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groundwat ert both shal |l ow and deep, and that the
surface water and sedinent at Ballard Creek did not
deteriorate over tine.

So based on those Renedial Action
bj ectives, the FS deternined and eval uated several
different alternatives. And for Qperable Unit Il in
particular, there were 6 RAA s devel oped, and they
range fromthe no action alternative, which is al ways
used as a baseline for conparison.

The next alternativet RAA 2,
included institutional control; such as, |and
restrictions, deed restrictions, nonitoring,
invol ving surface water nonitoring at Area A and
erosion control neasures to try to prevent the
further erosion at Area A

Renedial Alternative 3 was a soil
and clay cover to be placed on the | ead contani nat ed
soils at Area A

Renedi al Action Alternative 4 was to
excavate the | ead contaminated soil and landfill it
off site.

Number 5 was an innovative idea to
in-place solidify the | ead contam nated soil by
addi ng a cenment-type mxture formng a solid nass and
then capping over that with soil and clay cover.
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And Alternative 6 was a treatment
alternative of excavating the ash in the soil and
soil washing and leaching it on site and repl acing
the treated soil.

Basically we will go over sone of
the mai n conponents of each of these alternatives.
As | said, the no action would be nothing would be
done at the site, it would remain as-is. This is
just a baseline alternative that's included in every
FS just to use for conmparative purposes.

The net present value: The FS
calcul ates a net present value for every alternative
it evaluates, and the no action obviously is zero.

Renedi al Action 2 was the
institutional controls with the soil, surface water
noni toring, and erosion control. That has a Net
Present Value estimated at $670,000. It would be,
like | said, deed restrictions and | and restrictions,
and putting rip rap along the stream channel | eading
fromArea A down Ballard O eek.

Nunber three is a soil and clay
cover, which would be placed over a foot of clay and
the topsoil placed -- | think that's what we wote in
the FS, but placed over the | ead contam nated area,
any pl ace exceedi ng 400 nicrogranms per kilogram and
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woul d al so include a | ot of erosional control
nmeasures in the remai ning areas that weren't above
that level, just to prevent the erosion so it neets
the one objective. It would also include the sane
I ong-term nmoni toring programas Renedial Action 2,
the surface water nonitoring, the same institutional
controls. The Net Present Value for this one was
estimated at one mllion dollars.

For Nunber 4, the Ofsite Landfill
Di sposal, basically to excavate the soil that
exceeded the action |level, had the sanme nonitoring
program institutional controls and al so the erosion
control neasures, it was estinmated at 4.8 mllion
dol | ars.

Nunber 5, the In Situ Soil
Stabilization/Solidification Alternative would be to
in-place mx the soil with the cenent. It would have
a soil clay cover on-top of the treated nmass, and
again, it would have the sane nonitoring program and
institutional controls and erosion. It was estimated
at 1.4 mllion dollars.

And finally Alternative 6 would be
to excavate the soil that exceeded the level, run it
through on-site treatnent systemconsisting of soil
washi ng and soil |eaching, and again apply the same
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other nonitoring and erosion controls. It was
estimated at 2.9 mllion dollars.

So the purpose of the FS was to go
t hrough and eval uate -- devel op these alternatives
and evaluate them At that step, the Navy prepared a
Proposed Renedi al Action Plan of what they want their
remedy to be for the site, and that's basically the
purpose of tonight's neeting.

The Navy has preferred the
Al ternative Nunber 3, the soil cap and clay cover for
Qperable Unit I1l; and for Operable Unit IV, it is as
it's presented in the PRAP, for |ong-termnonitoring
of the soil, of the surface water, sedinent, and
groundwater. And the details of this nmonitoring wll
be determ ned and devel oped and agreed to by all the
parties in a separate document that will be part of
the Long-term Monitoring Wrk Pl an.

MR THOWSON: Rich, at this point |
have a questi on.

MR HOFF: Sure.

MR THOWSON: | notice a lot of the
alternatives that are being eval uated are based on
the | ead 400 level. There were sorme other netals
that were indicated an being risk drivers. |Is there
any ot her eval uation done for those other netal s?
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MR HOFF: W didn't do an
eval uation of clean-up levels for other netals, but
we did get that comment fromthe EPA, and the basis
of the comment was that when we proposed an area that
was to fall under the cover, they wanted that area
extended to also include two or three | ocations where
| think we had risks; and these were risks, | think,
primarily to the terrestrial receptor to cadni um and
sone of the other inorganics. And what we did was,
rather-than screen values for the ecological, we
sinply extended the cap to include those areas as
wel | .

MR THOWSON: So there will be some
sort of criteria for extending that cap? In other
words, sanple soil, and if you get cadmumat a
certain level, the cap will extend?

MR HOFF:  Yes, we'll nake that
determnation in the Final Record of Decision.

MR THOWPSON: |In that going to
cause the cost to increase significantly?

MR HOFF: Not substantially. |
think that when you do the cost, and Tamm woul d
probably agree with nme, for FS purposes, by the tine
this goes to the RAB contractor, those nunbers are
pretty nuch cartoons to begin with. But the areas
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that it extends to are relatively close in boundaries
as, we've described earlier in the FS, and then |ater
in the PRAP, so | wouldn't expect that it would
substantially increase the cost.

MR THOWSON: It will help in the
Final ROD to close that loop. |In other words
present the risks up front. Here's the organic
here's the risks. Present the risks. You don't
really discuss that in the selection of the
al ternative.

MR HOFF:  Yeah, There's a nunber of
things we need to do in the final ROD, and what we're
going to try to do is issue an InterimFinal to al
parties so we can get the blessing,, not only fromthe
State, but also from RAB, and nost inportantly, you
| egal folks.

And as Tamm goes through here, her
next overhead in going to present the proposed action
and the operable units that have broken out based on
a lot of the comrents and back and forth between the
Navy and the agencies

M5. HALAPIN. Basically, just to
show a display of the proposed alternatives, it's
this portion here, that's the hatch area, would be
the soil/clay cover for the approxi mate boundari es.
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As Rich did say, this area right in here was extended
to neet one of the conments.

MR HOFF:  Yeah, | think we brought

it out in --
MB. HALAPIN. That is extended
al r eady.
MR HOFF: Yeah, it extends
towards -- along these lines where we just noved the

boundary out to include those |ocations, but we'l
nake sure that's presented in the final

MB. HALAPIN. Then the other area,
the shaded area, is where, in general, the erosion
controls measures woul d be installed and in place
basi cally behind the incinerator and al ong the stream
channel. That's a real conceptual nodel of what the
actual alternative would consist of.

The rational for the renedy that's
been selected for QU IIIl is that basically it
provi des the nost appropriate and cost effective
I evel of protection that the Navy considers that
shoul d be appropriate for the nature of the
contam nation that's there. Al so the cap, you
definitely want, as long an it's maintained
adequately, will provide a physical barrier to | ead
contam nated soil. That's our mmin concern, the
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dermal contact and trespassers having access and
contact with it. And the cover will effectively
isolate the soil if it is adequately naintained.

The rationale for selection of the
remedy for QU IV is that basically the groundwater
wi |l not be renediated under this. The TCE |evels
detected in the groundwater did not exceed the
remedi ation | evels that were determined in the
Feasibility Study. 1In addition to that, the geol ogy,
the hydra-geology of Site 12 is very conplicated.
There are solution channels that are very comon in
shal | ow aqui fers, and erosion, and it's something
that would make it technically very difficult to
install and inplenment a typical punp-and-treat-type
of groundwater treatnent system or sonething simlar
to that, so there's also other types of linmtations
that would cone into play with the groundwater.

Wth respect to the sediments,
again, they're not going to be renedi ated under this
alternative. Basically the treatnent of the
sedinents require the dredging of Ballard O eek
and/or the tributaries, and sonetines, nost of the
tines, it has nore of a significant inpact to the
ecol ogi cal environment than by |eaving things as they
are. And in addition to that, there are no
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enforceabl e renediation levels at this tine for
sedinents to be considered protective of the
envi ronnent .

For the PRAP itself, the public is
encouraged to participate in the decision-naking
process. The PRAP is the Navy's sel ected renedy
right now, but the actual renmedy can change, and
what's presented in the ROD is based on input from
agenci es and the public.

Any written comments can be
forwarded to M. Tom Bl ack, who is here, and at the
address that's on the slide. And corments will be
accepted until the end of the public comrent period,
which is August 14th, 1996.

Si nce the subnission of the Final
PRAP in June, there's been a | ot of discussion
bet ween the Navy and the agencies and the receipt of
different comments, and there have been -- the Navy
has consi dered sone nodifications already that will
result in the Record of Decision, and these
nodi fications are not final yet. Again, they will be
determ ned once all the coments are received and the
public coment period is over.

But just to give you a brief of idea
of what sone of themare, right now we're determnining
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that the ROD now will be separated into these
Qperable Units. Operable Unit Il will stay the
sanme, the soil in Area A. Qperable Unit 1V, will
only include the soil in Area B/C and the Wod/ Debris
Di sposal Area; and Operable Unit V will include the
groundwat er, surface, sedinent in Ballard O eek.

And then to go along with that, the
remedy that will be presented will be the sane thing
for Operable Unit 111, RAA-3, the soil and clay
cover, and it will include long-termnonitoring as
per the NCP, neaning that every five years the
surface water will be nonitored. Every five years a
review of that data will be evaluated, and that wll
be long-term indefinitely.

QU IV wll be -- and that is for the
soil in Areas B/C, and the Wod/ Debris D sposal Area,
that will be no action with institutional controls,
basically land restrictions, deed restrictions.

QU V, which in the groundwater,
surface water sediment, will have no action with
long-termonitoring, as per the NCP, and
institutional controls, and sedinent nonitoring as
agreed to by the parties, which neans it won't be
locked into the every five years review, but just
evaluate if the sedinment quality is being still
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affected. We'll definitely have sonething we can
Agree to what type of nonitoring schedul e.

That's basically to-date what's been
devel oped for Site 12, and what the Navy -- where the
Navy is heading with it. But again, there's still
plenty of time yet for additional coments, and we'll
see fromthat. Thanks.

And | quess questions and answers
will be next.

MR DEWNG Has there been any
input fromthe National Park Service on any of this?

MR BLACK: Yes, we have received
comments fromthe National Park Service on the PRAP
with the two Qperable Units, and the Park Service has
reiterated it's desire to see additional data
collected for Ballard Creek, the surface and
sedinents therein, but they did not seemto be in
di sagreenent with the selection, the renedy, or the
break down of the Operable Units.

The reason for the changes to the
Operable Units are -- there are several. One is you
have potential for adverse ecological effects
occurring in sedinents; is that from groundwater
infiltration of Ballard Creek? |s that from erosion?
Is that from physical stressors that nay be present
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that we tal ked about in the sedinents?

What we hope to do through this
particul ar break-out is consider the Departnent of
the Interior, the Parks, and their desire to see
addi tional data collected for the ecol ogical,
particularly Ballard Creek; but al so nake sure that
ROD s legal folks are happy with the way that we are
speci fying the long-termnmonitoring, because it's
very difficult, | think, under -- in fact, | think as
we get intothis nore and nore, the only way | see we
can agree to long-termnonitoring under the NCP, is
if we l[eave a waste in place. And | guess by saying
"a waste in place", that would be anything that woul d
be residual before, during, or after some treatnent,
or under a no action scenario.

MR THOWSON: It's when you | eave a
waste in place, such that the |and use or the use of
that area is restricted to sone degree, so that every
five years you review data and det erm ne whether or
not that restriction still needs to be in place.

MR HOFF: Before we didn't really
make the distingui shrent about how we were going to
nonitor. There was sone verbiage in the PRAP that
descri bed that we woul d, anong the parties, decide
upon a long-termnonitoring plan, that would be a
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primary docurment under the FA. That doesn't really
give the legal folks, ROD s legal folks, the closure
that they need to say, W will sign on this Record of
Deci sion; but by doing this, we hope to establish the
fact that the data is equivocal in indicating Area A
is probably the biggest culprit of human health and
ecol ogical risk perspective at Site 12. But we also
acknow edge the fact we are leaving TCE in

groundwat er above MCL, but bel ow cl ean-up goal s that
wer e devel oped for beneficial use.

The reason we did that is we believe
the groundwater in that area will not be used for
public purposes. It's not currently, and we don't
believe it could be in the future. But we are |ucky
in that we do have the Yorktown Confining Unit that
has kept this TCE frommgrating to the Yorktown
Aquifer, which itself In not used for public purposes
in the vicinity of the station, but it's certainly --

MR DEWNG Wat did you say was

not used?

MR HOFF:  The upper Yorktown.

MR DEWNG The Yorktown Eastover
Aqui fer?

MR HOFF:  There are sone
di sti ngui shnents about the Yorktown Eastover. It's a
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fairly large aquifer.

MR DEWNG Yes, | know.

MR HOFF: Wlat we're saying is, the
Upper Yorktown Eastover, in the vicinity of Site 12
is not used as potable.

MR DEWNG Ckay. Because ny well
goes into the Yorktown Eastover.

MR HOFF: Right. | think we tal ked
about that here before.

MR DEWNG Yes.

MR HOFF: | know Al l en Brocknman has
a |l ot of good data.

MR DEWNG |'ve seenit.

MR HOFF: And it's interesting,
Allen has really provided us with a | ot of good
insight on the groundwater in the region of \Wapons
Station Yorktown. And when Allen first got involved,
the question was, would these sedinents qualify, and
I think at first ny reaction was, being a consultant
to -- an environmental consultant, if it's wet, we
have to evaluate it as an aquifer. He's come up with
sone very interesting data that suggests that in
certain portions of these aquifers, even though
you' re seeing what we may not consider to be a
confining unit -- when we say a confining unit, we're
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tal king about a nice, thick, dry clay that shows
di sti ngui shnment between aquifers. He is indicating
that there are formations that can grade out to the
extent where you just do not have any water novenent.
They m ght be wet, but they are, in essence, acting
as a barrier. It's sort of a good news, bad news,
good news; or it's a bad news, good news, bad news
situation; however you want to | ook at goundwater at
Site 12

I think the data indicates that the
former source was the industrial area and the UST s.
we have a good handl e on both of the plumes and the
direction they're headed

The bad news is that they discharge
to Ballard Creek, and we're seeing that at relatively
low | evel s; not above any State criteria and
certainly not above any of the Federal criteria. The
good news is that they're not making it, at least in
this area of Yorktown.

MR MARTIN. | guess the note
wanted to nake was, Rich Strycker, who was going to
do the question and answers, he called nme this
norning and he's got a second child apparently on the
way, so he had to go to the hospital with his wife.
That's why he's not here tonight, and | guess with
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We appreci ate everybody com ng and

we'll see you at the next public meetin
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